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Abstract: The paper presents author's views on morphostructural relations on the
territory of the Republic of Serbia, which are presented graphically in the form of overview
(reduced) morphostructural map in the scale of 1:2,000,000 to 1:2,500,000. The
methodology of making morphostructural map, its content and the way of data pre-
sentation was considered. Special attention has been paid to morphostructures, the
determination of the origin and the difference between structural, morphostructural and
morphosculpture relief forms. A brief overview of the geological structure, as well as the
geomorphological characteristics of geotectonic, i.e. morphostructural units, is given.
Finally, the geomorphological history, morphogenesis and the evolution of the relief of
Serbia, from the beginning of the Miocene to the present is presented.
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Introduction

Morphostructure relations on one part of the Earth's surface are the result of the
combined activities of endogenous and exogenous forces. The term endogenous forces
include tectonic and magmatic movements, which were continuously taking place during
the geological history, with stronger or lower intensity. These movements have produced
endogenous - structural forms, that is, the basic contours of the initial relief. Endogenous
forms are, however, exposed to the topographic surface of the Earth by the immediate
effect of exogenous processes, and thus, to a large extent, morphologically restructured.
In our professional literature, probably due to insufficient experience and tradition, a
small number of papers have been published on morphostructures. One of the few
geomorphologists who dealt with this problem was Zeremski (1973, 1981, 1984, 1991, and
1992). According to him, morphostructures are tectonic forms that, in most cases,
coincide with the character and distribution of geological formations. Zeremski (1973)
also presents the morphostructural relief of Yugoslavia, Zeremski (1973), where he
classified it into three main categories: morphotectures, geo (morpho) structures and
morphostructures, which he elaborated and divided into genetic and morphological types
of morphostructures. The same author, in accordance with the new geotectonic data,
proposes a new morphostructural division of the territory of the former Yugoslavia
Zeremski published in 1990 the first geomorphological (morphostructural) map of Serbia
in the scale of 1:500,000, in which forms of morphostructural relief are shown by strike
(arch and linear), by the altitude (positive-mountain and negative-depression) and
according to the morphological appearance, using the morphographic symbols. Data on
morphostructures are also found in the work of Vukasinovié¢ (1973). Based on geologic-
geophysical research, "performed for the purpose of studying the Earth" Vukasinovié¢
believes that the morphostructural division of Yugoslavia, in terms of geotectonic
regionalization, has been overcome. Therefore, he proposes a more credible division of
surface structures, "which developed in accordance with the deep structures.”

Manzalovi¢ (1986), by analyzing the geological structures and morphology of the
relief, concluded that the high mountain ranges... "Consist of arched mountain ranges
that interconnect, making semicircular or circular orogenic aureoles". Orogeny aureoles,
according to Manzalovi¢, are the consequence the deep magma moves upward, to the
deep parts of the Earth's crust, where the strong pressure of the magma reflects on the
surface of the Earth in the form of circular or semicircular mountain ranges.

According to Markovi¢ et al. (2003), morphostructures are large relief entities
formed by endogenous forces. They represent the initial relief, "which was resharped by
the exogeneous processes according to their characteristics and specificities". Finally, it
needs to be pointed out, the published work of Cali¢ et al. (2012), which is dedicated to
the Pannonian Plain. Based on detailed geomorphologic researh, qualitative and qua-
ntitative geomorphologic analysis, the authors concluded that the Pannonian lowland
represents the "morphostructural unit of Serbia".

There are different opinions about morphostructures, but a greater number of
authors think that these are, first of all, forms of endogenous origin, that the dominant
causes of their creation were tectonic and magmatic movements. Russian scientist
Gerasimov (1946) defines the morphostructures as "relief units created by a combination
of tectonic activities and exogenous processes". Therefore, morphostructures can be



considered as polygenetic forms, formed by the combined effects of endogenous and
exogenous processes. However, they are exclusively endogenous, formed by internal
forces (tectonic and magmatic), while morphosculptures are formed by the direct action
of exogenous processes. Many authors believe that the opinion of Gerasimov about
morphostructures is the most logical, and in the geomorphological analysis of the
morphostructured relief of Serbia, they adopted his conception.

Since, under the influence of internal - endogenous forces, geological structure
changes, they can also be defined as geological processes, while under exogenous
processes implies surface (morphosculpture) processes. Endogenous forces or geological
processes, therefore, formed structural forms of relief, that is, the initial relief, which was
reshaped through exogenous processes. On the initial endogenous (structural) relief,
exogenous (morphosculpture) forms are formed, and because of this, and inadequate
experience, many geomorphologists have a little attention in recognizing and studying
morphostructures. This is probably one of the reasons that, to this day only one,
geomorphological (morphostructural) map of Serbia in scale of 1:500,000 was published
(Zeremski, 1990).

According to its content, the morphostructural map is very similar to geotectonic,
which may have been the reason why the geomorphologists of the geographical
profession had believed that it belongs to geology. However, despite great similarities,
there are, however, certain differences between them. The geotectonic map depicts the
geological structure (lithological composition and structure) of the Earth's crust, without
taking into account the morphological effect of exogenous processes, while the
morphostructural map is devoted to the relief from the aspect of morphostructures. The
link of the relief with the geological structure is seen, precisely, through the
morphostructures. Morphostructural relief, therefore, should be an object of common
interest (study) of geologists and geomorphologists. Geologists deal with the geological
structure of the Earth's crust, while geomorphologists deal with relief.

Research methodology

Morphostructural relations on the territory of the Republic of Serbia were studied
exclusively in the cabinet, based on the literature data and fond materials of the
Geological Institute of Serbia and the Geographical Institute "Jovan Cviji¢" SANU. For
analysis we used topographic maps of different sizes, manuscript and published
geomorphological maps of Serbia in the scale of 1:100,000 to 1:500,000, geological maps
of different sizes, especially printed sheets of Basic geological maps SFRY 1:100,000 with
reports, and geological Map of Yugoslavia 1:500,000 (SGZ, 1970), which served as a basis
for the creation of the morphostructural map of Serbia. A great deal of work was done by
remote sensing, analysis of satellite images, and stereoscopic analysis of aerial
photographs.

On the basis of all collected data, funds, satellite and aerial images analysis, the
morphostructural map of Serbia 1:500,000 was made. The map was digitized and
prepared for printing but, for financial reasons, it was not published. Therefore, in this
paper, in place of it, a morphostructural map of smaller scale is shown (1:2,000,000 to
1:2,500,000), which, in terms of content and mode of data display, differs slightly from
the mentioned morphostructural map 1:500,000.



Considering the relief from the aspect of morphostructures, it can serve as an
excellent basis for: neotectonic research, geotectonic and seismotectonic regionalizations,
engineering-geological research, hydro-geological (especially when exploring thermo-
mineral waters associated with regional fault structures), and for the exploration of
deposits of mineral resources, also related to fault structures, as well as areas of former
magmatic and volcanic activity.

Geotectonic units

On the territory of the Republic of Serbia, four major geotectonic units can be
distinguished based on the geographical position, geological structure, structural and
morphological characteristics of the relief, as well as the time of the orogeny: Serbian-
Macedonian mass, Carpatho-Balkanides, Dinarides and Vardar Zone. The listed
geotectonic units represent an older, initial relief. Since they form a set of more
morphostructures, different in origin, shape and size, they can also be defined as
morphostructural units.

Serbian-Macedonian mass

The Serbian-Macedonian mass occupies the central part of the territory of Serbia,
between the Carpatho-Balkanides unit and the Vardar Zone. It extends from Macedonia
in the south, to Vr$ac Mountains in the north. By the time of its origin it is the oldest
geotectonic, or morphostructural unit. In the geotectonic sense, it is a stable mass
composed of multiple folded and intensively metamorphic rocks (various shales and
gneisses). Serbian-Macedonian mass is partly covered by younger geological sediments,
shallow chalk (Toplica and Grdelica gorge) and the eocene clastics of P¢inja.

The Serbian-Macedonian mass was intruded, in some parts, by granitoids
(Bujanovac, Surdulica, Jastrebac) and volcanics (Radan Mt, Cemernik Mt, Grot) and by
vertical faults during Oligo-Miocene was broken into blocks (horsts and trenches).
Therfore, in the area of the Serbian-Macedonian mass, dominate the large mountain
massifs, that is, the mountains of the bloc type and the intermountain tectonic
depressions (structural basins, trenches, basins).

Carpatho-Balkanides

The Carpatho-Balkanides occupy the northeastern part of Serbia. The northern part of
this mountain range, to the Timok River valley, belongs to the Carpathians and the
south-eastern to Balkanides. The strike of the Carpathides to the Timok River is north-
south, and from Timok River, crossing into the Balkanides, it bends to the southeast and
east. The same strike is present in cases of structural and morphostructural forms, as well
as mountain ridges that are bent in accordance with the Carpatho-Balkanides.

The formation of the Carpatho-Balkanides is associated with the Alpine orogeny,
when on several occasions (phases of orogeny), from the Upper Triassic to the Miocene,
the folding, thrust faulting and faulting took place. For the formation of the Carpatho-
Balkanides mountain chain, the decisive role had Laramian phase of the Alpine orogeny,
the boundary of Cretaceous and Tertiary, and finally the formation of relief, with the



formation of thrust faults, occurred in the Miocene, in the Styrian phase of the Alpine
orogeny.

In the geological structure of the Carpatho-Balkanides, according to their age and
lithological composition, various rocks are present: Paleozoic shales, discovered in Porec
and Stara planina Mt, then the Devonian flysch, Permian and Triassic red sandstones,
Mesozoic limestone, sandstone and flysch, granitoid intrusions, gabbro and volcano-
sedimentary formations. The mentioned geological structures, except for magmatic
rocks, occur in the elongated zones, with intermittent interruptions, almost the entire
length of the Carpatho-Balkanides, from the Romanian Carpathians, in the north to the
mountains of Stara planina and Ruj (1,704 m) in the southeast.

The morphostructural relations of the Carpatho-Balkanides are determined by the
geological structure (lithological composition and structure). Tectonic structure is reason
of existence larger morphostructures, while the lithological composition has an impact on
the morphometric characteristics of the morphological units. The youngest tectonic
movements, from the beginning of the Miocene to the present, with vertical differential
movements of the blocks, have a great influence on the present relief of the Carpatho-
Balkanides. By uplift of, certain parts of the terrain, horsts (mountains) were formed;
while by tectonic subsiding grabens (trenches, structural basins) were formed.

Dinarides

Dinarides occupy the utmost southwestern part of Serbia. With the Vardar Zone, towards
the northeast, they are in a tectonic relationship. In the construction of this geotectonic
or morphostructured unit, the various rocks of Paleozoic and Mesozoic ages are involved;
metamorphic, clastic and carbonate rocks, volcano-sedimentary, ophioltic melange, and
ultramafits of Zlatibor Mt.

The northeastern part of the Dinarides is represented by an independent element
with particular structural and lithological characteristics (Drina-Ivanjica Paleozoic). It is
located between the Vardar Zone and the Dinaric ophiolitic complex. It consists of a
variety of Paleozoic rocks: sandstones, metasandstones, greenschists (sericite, epidote-
actinolite), quartzite, marble and kalkschists.

Folding and uplift of the Dinarides took place during the Alpine orogeny, at the same
time when the Carpatho-Balkanides were formed. During the orogeny folded mountains
were formed, characterized by plicative and fault structures of various shapes and sizes.

The general direction of the distribution of Dinarides is NW-SE, all the way to
Metohija, respectively to mountains of Mokra Gora and Zljeb, from where they are
bending to the SW. Such a strike, so-called "Methohija strike" is present on mountains
Pastrik, Koritnik and Sara. The same direction retained plicative forms, anticlines and
synclines as well as mountain ridges, while the position and the direction of the tectonic
depressions (valleys and structural basins) is determined by fault structures. Area of Sara
Mt, which by Dimitrijevic (2000) belongs to the Hellenides, represents a very compound
mountain complex located between the two major tectonic zones, Metohija to SZ and
Polog, on the SE. By location and geological structure, this area shows certain
differences, in relation to the surrounding mountains. It consists of various rocks;



Paleozoic schists, metaclastics, Triasic limestones and specific magmatites (granite and
quartzporphere).

The fault structures that border Sara Mt on SE, according to the Polog, and NW
towards Osljak Mt and Koritnik Mt (Lepenac-Prevalac-Plavska Reka), probably,
represent transcurrent cleavages, along which Sara Mt block simultaneously uplifted and
moved to the NE. This assumption is based on the following facts:

1. Zar pl. Mt with Ostrovica in Sirini¢ and the area of Radusa, by geological structure,
are identical, but their connection is interrupted by the Sara Mt block. Therefore
olistostromes melange with ultramafites Ostrvica and Brezovica, is located
northwest of the Sara Mt, a mélange olistostromes and ultramafites of Radusa south
of Ljuboten.

2. Triassic limestone slopes of the Osljak Mt, cut by fault in the area of Prevelac,
continue only on Ljuboten, which is 10 km NE from Prevalac.

3. The Vardar Zone on its entire length is narrowest between the Sara Mt and the
Serbian-Macedonian mass. While Sara Mt block, possibly moving towards NE,
morphostructures NW of dislocation Lepenac-Prevalac-Plavska River bent towards
the west and southwest. For this reason, the Nerodimka Mt has the direction SE-NW
(similar to the Vardar Zone), Zar pl. Mt and Ogljak Mt E-W, and Koritnik Mt and
Pastrik Mt NE-SW.

Such a structure has significant reflection in the morphology of the terrain. The
orientation of positive and negative forms in relief is identical with the orientation of
fault structures. It can therefore be concluded that the relief of the Sara Mt is conditioned
by geological composition, primarily its structural characteristics.

Vardar Zone

The Vardar Zone is a very complex graben-synclinorium of central and southern Serbia,
tectonically bordered between the Serbian-Macedonian mass, in the east and Dinarides,
in the west. In the composition of this geotectonic-morphostructure unit, the rocks of
various petrological compositions, geological histories and origins are involved: Paleozoic
metamorphites (gneiss and schists), various sedimentary rocks of Mesozoic (limestone,
sandstone), amphibolites, diabase and serpentinites. Significant widespread flysch sedi-
ments occur in belts, with a width of one hundred meters to several kilometers, almost
the entire length of the Vardar Zone, followed by an ophoilithic melange with ultramafits
(mount. Maljen, Suvobor, Kopaonik), limestones and intrusions of Tertiary granitoids
(mount. Cer, Boranja, Bukulja, Kopaonik) and volcanites (mount. Rudnik, Borac,
Kotlenik, Radan).

The strike of the Vardar Zone is SSE-NNW, to the Zapadna Morava River on north
and then turns to NW, accordingly to direction of Dinarides. Fruska Gora Mt which by
geological structure (lithological composition and structure) belongs to the Vardar Zone
has the direction E-W. The same is the direction of its ridge. Otherwise, this mountain,
whose relative height in relation to the Vojvodina Plain is about 200-300 m, in the
morphostructural sense represents a horst, the tectonic uplifted block of the subsided
Vardar Zone.
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Fig. 1. Morphostructural map of the Republic of Serbia

Legend: 1. Fault certain, 2. Fault uncertain, 3. Downthrown block, 4. Reverse fault (thrust), 5.
Overthrust (nappe), 6. Horst, 7. Graben, 8. Tectonic depressions, filled with Neogene and
Quaternary deposits, 9. Recent bottom of the Pannonian basin, 10. Marginal parts of the

Pannonian and Vlasko-Pontian basin, 11. Syncline, 12. Anticline, 13. Direction of mountain ranges,

14. Neotectonic depression, 15. Granitoides, 16. Gabbro, 17. Ultramafic rocks (peridotites), 18. Ring

structures, 19. Volcanites, 20. Caldera remnants, 21. Volcanic neck, 22. Serbo-Macedonian massif,
23. Carpatho-Balkanides, 24. Dinarides, 25. Vardar Zone.



Within the Vardar Zone, especially in its southern part, in the Kacanik gorge and to
the west of the Kosovo field, there is a series of longitudinal, mostly reverse faults (thrust
faults) with southwestern vergences, as well as vertical faults that transversally and
diagonally intercept reverse structures. It should also be noted that the Vardar Zone,
under the pressure of the Sara Mt block from the southwest, is the most narrow (about
40 km) between the Sara Mt, on the W and the Serbian-Macedonian mass, on E. Going
towards to the NW, the Vardar Zone is gradually expan-ding and breaking into several
blocks (Kopaonik, Jadar, Srem) and subzones. According to Dimitrijevi¢ (2002), Vardar
Zone is divided into three subzones, to External, Central and Internal zones.

Morphostructural relief forms

The forms of morphostructural relief (morphostructure) are the result of joint effects of
endogenous forces (tectonic and magmatic movements) and exogenous processes. Under
the influence of tectonic and magmatic movements the main contours of the relief have
formed (initial relief) and later by the exogenous processes was formed morphologically.
On the initial, endogenous relief, for this reason, relief forms of exogenous processes
(fluvial, slope, karst, glacial, etc.) are naked the morphosculpture forms. However, when
making the morphostructural map of Serbia, more attention is paid to morphostructures.
Only the forms of morphostructural relief are shown graphically on the map, while
morphosculpural forms, genetically bound exclusively for exogenous processes, are
omitted.

On the morphostructured map of Serbia morphostructures are shown according to
the endogenous origin, i.e. the mode of formation, on tectonic and neotectonic, related to
tectonic and neotectonic movements, and magmatic, related by magmatic movements.

Tectonic morphostructures

The term tectonic morphostructure includes landforms of tectonic origin, sculpted and
shaped by exogenous processes.

Horizontal tectonic movements formed the folded mountains with anticlines,
synclines and thrusts. Vertical tectonic movements resulted, on one hand, in uplifting
along the faults and forming the mountains of block type (e.g. horsts), and on the other
hand, in subsidence of tectonic depressions (trenches, basins).

Since Neogene sediments are not folded, or tectonically slightly disturbed, it is
assumed that at the border of the Oligocene and Miocene, in the Sava phase of the Alpine
orogeny, the folding stopped. Then, however, vertical tectonic movements were activated,
which resulted in the fracturing of older, pre-Tertiary structures and the creation of new
ones. Block faulting and vertical tectonic movements conditioned the formation of
positive and negative morphostructures, i.e. horsts, trenches, basins of km dimensions.

Morphological most distinctive positive morphostructures or tectonically uplifted
blocks are: Fruska Gora Mt (539 m) and Vrsac Mt (639 m) north of the Sava and Danube
rivers, and on the south (west of the Velika and the Juzna Morava rivers) mountains Cer
(687 m), Sokolske (1,244 m), Povlen (1,347 m), Maljen (1,103 m), Suvobor (1,300 m),
Kosmaj (626 m), Rudnik (1,132 m), Zlatibor (1,497 m), Jelica (929 m), Gleid¢ke (922 m),
Juhor (774 m), Cemerno (1,579 m), Zlatar (1,625 m), Javor (1,519 m), Golija (1,833 m),



Kopaonik (2,017 m), Radan (1,376 m), Kukavica (1,442 m), Prokletije (2,656 m), Mokra
gora (2,155 m), Koritnik (2,393 m), Sara (2,748 m), etc.

Eastern of the Velika and Juzna Morava rivers, significant positive morpho-
structures are: mountains Miro¢ (768 m), Homoljske (940 m), Veliki krs (1,148 m), Deli
Jovan (1,141 m) Beljanica (1,339 m), Kucajske (1,213 m), Rtanj (1,565 m), Tupiznica
(1,160 m), Svrljiske (1,334 m), Devica and Besna Kobila (1,923 m). These mountains, as
well as many others which are not mentioned, usually consist of more blocks
(morphostructures) with different intensity of uplift.

At the end of the Oligocene and the beginning of the Miocene, the activation of
vertical tectonic movements has also formed negative morphostructures (tectonic
depressions, grabens, structural basins, basins). The Pannonian Basin, of the hecto-
kilometer dimensions, represents the largest negative morphostructure formed in the
area between the Alps, the Carpathians and the Dinarides, by lowering the terrestrial
terrain of the Serbian-Macedonian Massif and the Paleozoic-Mesozoic structures of the
Vardar Zone.

The lowest part of the Pannonian Basin on the territory of Serbia is represented by
the Pannonian Plain, 70-200 m above sea level, which is shown on the morphostructural
map as the bottom of the Pannonian Basin, that is, the abandoned bottom of the former
Pannonian Sea (subsequently the Pannonian Lake), flattened by the material of river
courses and mostly covered by Quaternary deposits. At the bottom of the Pannonian
Basin (Pannonian Plain) dominates the accumulation of fluvial and aeolian material, and
the erosion dominates in its marginal parts. Therfore, the marginal parts of the basin are
cut by the valleys of numerous river courses.

South of the Sava River and the Danube River, in regard to the Pannonian Basin,
smaller tectonic depressions (grabens, structural basins) of kilometer dimensions have
been formed, among which the most famous are the following: Mioni¢ko-Belanovicka,
Veliko-Moravska, Topli¢ka, Leskovacka, Vranjsko-Bujanovatka, Kudevska, Zagubictka,
Sokobanjska, Svrljiska, Pirotska, Kosovska, Metohijska and others. The above mentioned
depressions (structural basins) are largely filled with Neogene and Quaternary deposits.
The marginal parts of positive and negative morphostructures, horsts and grabens-
structural basins, as a rule, control the morphologically clearly expressed fragmented
structures along which the individual blocks, that is, morphostructures are uplifted or
downthrown.

Neotectonic morphostructures

In some parts of Vojvodina, under the influence of the youngest tectonic movements, the
neotectonic-substructured depressions have been formed. In most cases, those are
shallow oval slightly sunken areas, of kilometer dimensions, often flooded by
precipitation and aquifer water. Ponds, marshes, abandoned meanders and meandering
river courses are seen within the neotectonic depression. The most well-known
neotectonic depressions are: Alibunarska, Sremska and Rusko-Krsturska. Zeremski
(1967) believes that the Alibunarska depression, and possibly all the others, has been
formed due to the neotectic lowering of the Pre-Tertiary rocks (Paleozoic and Mesozic) in
the basis of the Neogene sediments.



Magmatic morphostructures - magmatic bodies

The effect of endogenous forces is also manifested in the upward movement of magma
into the Earth's crust, where it is cooled, consolidated and transformed into a rocky
magmatic body, that is, a deep-intrusive rock. If the magma bursts out to the surface of
the Earth, it comes to a strong volcanic eruption and the pouring of lava accompanied by
pyroclastic material (agglomerates, breccias, ashes). Rocks formed by eruption of
volcanoes are volcanic or extrusion rocks.

Deep and volcanic rocks have been formed by endogenous forces, as well as tectonic
forms, and since they have their own forms and structures, they are defined as
morphostructures of magmatic origin, which are divided into intrusive and extrusive by
place and origin.

Morphostructural forms from intrusive — deep rocks (granitoids, gabbroes,
peridotite, etc.), intruded and consolidated in the Earth's crust, make various forms.
These are mostly batolites - underground rocky massifs of huge dimensions, then
lacolites — interlayered forms in the shape of lenses or mushrooms, lapolites - intrusive
masses of synclinal form, phonolites imprinted in the top parts of the anticlines, etc.
Before mentioned forms (magmatic bodies) of intrusive rocks are subsequently
tectonically raised and exogenously shaped. They can be directly observed only at places
where uncovered by erosion.

Significant occurrences of granitoids of the Paleozoic age, intruded to the
metamorphites of the Serbian-Macedonian Massif, have been discovered in the region of
Bujanovac and Vardenik Mt, south of Surdulica and Vlasina Lake. The larger massifs of
granitoids of the same age occur in the Carpatho-Balkanides of Eastern Serbia (Brnjicki,
Neresnic¢ki and Gornjacki). Tertiary granitoids occur predominantly within the Vardar
Zone (mount. Cer, Boranja, Bukulja, Kopaonik). Granitoids of the same age, intruded in
the green schists of the Vlasina metamorphic complex, have been discovered in the
region of Surdulica.

Magmatic bodies of alkaline rocks have been presented by gabbroes of Deli-Jovan.
The same rocks are also present in the region of Knjazevac, at the location of Zaglavak.
Smaller phenomena of the gabbroes have been observed in the marginal parts of the
ultramafites of Pakovica. Deravica (2,656 m), the highest peak of Prokletije in the region
of Metohija has been also formed of the gabbro-diabasic rocks, and west of the highest
peak, along the ridge to Albania, granitoids dominate.

Ultramafites in the territory of Serbia have significant extensions, especially in the
Vardar Zone. A very complex ultramafic complex, penetrated by Tertiary volcanic
compounds, has been discovered in the region of Ibar-Kopaonik, from Kosovska
Mitrovica in the southeast, to the Zapadna Morava River in the northwest. Ultramafic
rocks have mostly formed the mountains of Maljen, Suvobor and Zlatibor. Significant
phenomena of ultramafites have been also discovered in Kosovo and Metohija
(Orahovac, bakovica, Goles, Sirini¢).

Magmatic bodies intruded within the Earth's crust are also reflected on the
topographic surface of the Earth, in the form of ring structures. These phenomena have
been observed in the regions of Rudnik, Kopaonik, Radan, Leskovac, Jagodina, Beljanica
and elsewhere. The mentioned ring structures, on the morphostructural map of Serbia,
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are shown by the interpretation of Ilija Pokovi¢, PhD, a full professor at the Faculty of
Mining and Geology in Belgrade.

Extrusion morphostructures include rocks and forms of volcanic origin. Today there
are no active volcanoes in the territory of Serbia, but the presence of volcanic rocks and
pyroclastic materials undoubtedly points to their former activity. Volcanism on the
territory of the Republic of Serbia relates to the period of the Tertiary (Oligocene and
Miocene), which, with occasional interruptions, lasted until the end of the Miocene.

According to the presence of volcanic rocks (dacite, andesite, trahite, latite) and
pyroclastic rocks (agglomerates, breccias, tuffs), the most famous regions of Tertiary
volcanism are the following: Rudnik Mt, Borac, Kotlenik Mt, the region of Ibar-Kopaonik,
Radan Mt (Lece andesite complex) and the regions of Gnjilane and Vranje. Lesser
manifestations of dacito-andesites have been also observed in the region of the Vlasina
metamorphites, on Cemernik Mt.

In the Timok region of eastern Serbia, volcanic rocks have a widespread extension of
800-850 kmz. They are located at the length of about 80 km, from Majdanpek in the
north to mountains Rtanj and Tupiznica in the south. However, as is the case here about
submarine volcanism, where volcanic formations (andesites, agglomerates, breccias,
tuffs) are intercalated with the folded Upper Cretaceous sediments, they are not
specifically shown on the morphostructures map. They are mentioned in the text on the
geological structure of the Carpatho-Balkanides under the title of "volcanogenic-
sedimentary formation."

Craters, calderas, cones, necks, lava flows and other typical forms of volcanogenic
relief must have been formed during the volcanic activity. These forms are, however,
largely destroyed by the erosion effect of exogenous processes. Volcanic rocks with
pyroclastic materials have remained, while only parts of caldera and volcano necks are
noticeable of volcanic forms. Remains of partially preserved caldera have been observed
on: Radan Mt (Lece andesite complex), Rogozna Mt, Bora¢ and elsewhere. Volcanic
necks, formed mostly of stronger rocks (quartz-latites, quartz-porphyries) have been
observed in several locations. The best known are the following: Ostrovica (758 m) in the
region of Rudnik Mt, Zvecan (797 m) near Kosovska Mitrovica, Jerinin or Jela¢ grad
(1,262 m) on Rogozna Mt and Grot (1,327 m) near Vranje.

Geomorphological history of morphostructural relief
Morphogenesis and evolution

The first dry land in the territory of Serbia originated in the area of the Serbian-
Macedonian Massif during the Variscan orogenic phase, which began at the end of the
Devonian, and finished at the end of the Permian and at the beginning of the Triassic.
The newly formed land, after subsequent tectonic movements and exogenous processes,
has suffered major changes, so, its spatial relations are not the same as todays.

The main landshaping is bound to the Alpine orogenesis, in the period from the
upper Triassic to the Oligo-Miocene, when in the geologically unstable regions of
Paratethys, folding, thrusting and faulting took place in several orogenic phases. Under
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the influence of these tectonic movements, mainly the folded mountains were formed in
the area of today's Dinarides and Carpatho-Balkanides.

However, the geomorphological history of the morphostructural relief, and the relief
of Serbia as a whole, can be traced only from the beginning of the Miocene, when the
basic contours of today's relief have been created by vertical faults. During the Oligo-
Miocene, namely, in the Sava orogenic phase, vertical tectonic movements have been
activated that disrupted the older, Pre-Tertiary structures and formed new ones. Faults
and vertical tectonic movements have caused the formation of horsts and tectonic
depressions of kilometers and hectokilometer dimensions.

The formation of large basins, the Pannonian and the Vlach-Pontian is connected to
this period of tectonic activity, as well as numerous smaller tectonic basins (grabens,
structural basins, basins) south of the Sava River and the Danube River. The tectonic
depressions have been initially flooded by the Pannonian Sea transgression that reached
the mountains of Tara and Zlatibor towards the southwest, and through the Morava
River graben to the Grdelica gorge in the south. At the same time, the Vlach-Pontian Sea
has been flooding the eastern parts of Serbia, and the southern parts of the Aegean Sea.

Vertical tectonic movements have also caused the magmatic activity. This is
particularly true for granitoids intruded in the Palaeozoic and Mesozoic rocks, which in
time have been tectonically uplifted and exogenously shaped.

Oligo-Miocene tectonic movements have conditioned the development of volcanism
on the following mountains: Rudnik, Borac¢, Kotlenik, Rogozna, Kopaonik, Radan and in
the regions of Gnjilane, Vranje and elsewhere. Volcanism has begun in the middle
Oligocene and with intermittent interruptions lasted until the Pliocene. Volcanic activity
has been taking place in several phases and had extremely explosive properties, therefore
the pyroclastic material, especially the volcanic ash, was deposited far, several kilometers
from volcanic centers.

At the beginning of the Miocene, with the formation of the basic contours of the
initial relief, exogenous processes have an increasingly noticeable role in the morphology
of the formation of the relief.

From the beginning of the Neogene until today, geomorphological processes have
been followed by climate change and neotectonic movements. It is thought that during
the entire Neogene, the climate was warmer and wetter than today. The abundant
amounts of precipitation have conditioned the development of the fluvial process, and
with the development of the fluvial process, other exogenous processes have developed,
above all karst and slope processes.

At the beginning of the Pleistocene there has been a cooling down which caused the
appearance of the glaciers. In the highest parts of the mountains of Sara and Prokletije,
over 2,000 m above sea level, the glaciers have been formed which made cirques, glacial
valleys, moraines and other characteristic forms of glacial relief. At the same time, in the
northern parts of the Earth, in Vojvodina and northeastern Serbia, in the conditions of
cold and dry climate, the aeolian process has been taking place. After deposition of
aeolan dust, at the recent bottom of the Pannonian Basin and in its marginal parts, a
wood cover has been formed. Judging from the traces of Vinca culture from the Neolithic
age (2,800-2,100 years BC), the aeolian process has continued in the Holocene, and in
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some parts it continues today (Deliblatska pescara, Suboticka and others). However, the
hypsometrically higher mountainous areas have been dominated by the periglacial
processes (cryogenic and nivation) related to the effects of frost and snow. They are still
active today, especially over 1,500 m above sea level, but only in the cooler, winter half of
the year, when the positive and negative air temperatures alternate between day and
night. All the aforementioned exogenous processes (fluvial, karst, slope, glacial,
periglacial, etc.) have had a significant effect in the morphological shaping of the
morphostructural relief.

The youngest tectonic activity that has caused the formation, and then the
withdrawal of the sea (Pannonian, Vlach-Pontian and Aegean) and structural basin lakes,
volcanic activity and the formation of initial river courses, has not stopped in the
Pliocene. Throughout the Pleistocene and throughout the Holocene, to this day, the
neotectonic movements have been conditioned by differential vertical movements of
blocks with variable intensity and direction. Vertical movements, uplift and subsidence of
individual blocks are being performed along the old and newly formed faults, which are
morphologically clearly expressed in today's relief. They, as a rule, control the marginal
parts of the tectonic depressions and horsts.

The neotectonic activity has had a major influence on the fluvial relief, which has
been guided by the development of tectonic depressions. As a continuation of the older
tectonic movements, during the Neogene and through the Quaternary, depressions have
been subsiding, making the way for the present major watercourses (Danube, Sava, Tisa,
Velika, Zapadna and JuZna Morava, Kolubara, Timok, Beli Drim and others). The uplift
and subsidence of the blocks have led to increased erosion in the mountainous regions,
that is, accumulation in depressions. Deeply cut valleys (gorges, canyons), entrenched
meanders, epigenetic valley, floods, river and glacial-fluvial terraces are the result of the
neotectonic uplift or subsidence of certain parts of the terrain. Given the thickness of the
Neogene sediments, one hundred to several thousand meters deposited in the tectonic
depressions of the Pannonian Basin and structural basins, then the amount of the vertical
movement, from the Neogene to the present, must have been large, of kilometer
dimensions.

Finally, it can be concluded that the morphostructures are forms of the endogenous
origin and shaped by exogenous processes. In their formation, the endogenous and
exogenous processes participate together, which are constantly opposed and conditioned
by each other. Structural forms (initial relief) have been created by endogenous
processes, tectonic and magmatic movements, and under the influence of exogenous
processes, on structural - initial forms of endogenous relief, the exogenous forms have
been "engrafted", and they can be fluvial, karst, slope, glacial and others depending on
the agent and lithological composition. Morphostructures are, therefore, shaped by
endogenous and exogenous processes, so they are polygenetic features.

© 2018 Serbian Geographical Society, Belgrade, Serbia.
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MOP®OCTPYKTYPHU OTHOCHU HA TEPUTOPNJUN
PEIIYBJ/IMKE CPBUJE

AmncrpakT: Y pafy cy M3HeTa CXBaTama ayropa 0 MOpPGOCTPYKTYPHHM OIHOCHMA Ha
Teputopuju Pemy6iuke Cpbuje, koju cy NpuKazaHU U rpaduUuKu y BUAY IIpervIefHe
(ymamene) MOPGOCTPYKTYpHE KapTe Yy pasMepu o7 1:2.000.000 [0 1:2.500.000.
PazmaTpana je Merozmosoruja uspaze MopdhOCTPYKTYpHE KapTe, HeH CafipiKaj U HAuUH
mpukasa nojaraka. IlocebHa nakma je mocBeheHa MopdocTpykTypama, yTBphHBamy
HACTaHKA U Pa3jinke u3Mely CTPYKTypHHUX, MOPDOCTPYKTYPHUX U MOPDOCKYIITYPHUX
perpepHUX OOyuKka. JlaT je KpaTak IpuKas reosiomke rpale, kao u reomopdostonike
KapaKTEPUCTUKE TeOTEKTOHCKHUX, OJHOCHO MOpGdOCTpYyKTYpHuX jemuuuna. Ha kpajy,
nprKa3aHa je U reoMopdoJionika uctopuja, mopdoreHesa u eBoiyiuja pebeda Cpouje,
0J] IOYEeTKA MHOIIEHA /IO IaHaC.

K/byuHe peum: eHJOreHe CHJIe, €r3OoreHH MpoIecd, OOJUIU MOPGhOCTPYKTYPHOT
pespeda, MOpOCTPYKTypE, TeOTEKTOHCKE-MOP(OCTPYKTYPHE jeAUHMUIIE, MOpdOTeHe3a
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YBojg

MopdocTpyKTYypHH OJHOCH Ha jeZIHOM JiesTy 3eMJbHHE OBPILUHE, PE3YIITAT CY YAPYKEeHe
AKTUBHOCTU €HJIOTEHUX U er3oreHux cuia. Ilox mojMoM eHjoreHe cuie obyxpahenu cy
TEKTOHCKH U MarMaTCKU ITOKPETH, KOjU Cy Ce Y TOKY Te0JIOIIKe UCTOPHje, €a jauuM KN
c1abujuM HHTEH3UTETOM, HEeIpecTaHo ozBHjasid. OBUM IOKpeTHMa Cy HacCTaau
€H/IOTEHH — CTPYKTYPHU OOJIMIIM, OJHOCHO OCHOBHE KOHTYPE HWHHIMjATHOT pesbeda.
Enjiorenu o61unu cy, MehyTiM, U3JI03K€HU HETIOCPETHOM /I€jCTBY €T30T€HUX IIPOIIEeCa, Te
Cy, Ha Taj HAYUH, Y BEJIUKO] MepPU MOPQOJIONIKH NMPeOOIUKOBAHU. Y HAIIOj CTPYYHO]
JINTEPATypH, BEPOBATHO 360T HEZOBOJHPHOT UCKYCTBA U TPAAUIHje, 0 MOPhOCTPYKTypama
je mybsiukoBaH Masiu 6poj pajzioBa. JefaH o/ peTKux reoMopdoJsiora, Koju ce 6aBHO OBOM
npobJieMaTHKOM, 610 je 3epemcku (1973, 1981, 1984, 1991, 1992 ). MopdOCTPYKType, 110
BEMY, IIPEJCTaB/bajy TEKTOHCKE OOJHKe KOju ce y pembedy,'y Behunu ciayuajesa,
TIOKJIATIajy ca KApaKTEPOM U PACIPOCTPAEHEM IeoIoNIKe popmanuje’.

MopdocTpykTypHu pesbed JyrocaaBuje, 3epeMcku (1973) MpUKasyje U Ha OCEOHO]
Tabesn, T/le Ta pa3BpcTaBa o AuMe3HjaMa y "TpH Bojiehe KaTeropuje: MopdoTeKType,
reo(Mopdo)cTpykType U MOpQOCTPYKType'", KOje je JeTaJbHO pa3pajiio U IOJAEHO Ha
refeTcke U MopdosomKe TUIOBe MopdocTpykTypa. Vetu ayTop, caryiacHO ca HOBUM
TeOTeKTOHCKU IIoflallMa, IIpeJjiake HOBY MODPQOCTPYKTYHY IOZENy TepPUTOpHje
Hekajalme JyrociaBuje. 3epeMCKH je 1990. ToJ[uHe IyOJIMKOBAO U IIPBY TI'eOMOP-
dosomky (MopdocTpykTypHy) kKapty Cpbuje y pasmepu 1:500.000, Ha KOjoj OOJIHKe
MOpdOCTpyKTYpHOT pesbedpa mpHKasyje mpemMa IpaBlly MpyKawa (JIydHe W JIUHH]jCKE),
TpeMa HaJIMOPCKOj BUCUHU (II03UTHBHE-IUIAHWHCKE U HETaTUBHE-TIOTOJIMHCKE) U IpeMa
MOpP(}OJIOIKOM U3IJIely, KOje Ha KapTH IpuKazyje MopdorpadcKr-yCcIOBHUM 3HALMA.
IMozmatke 0 MopdoCTpyKTypama Hajaasumo U y paay Bykamumuosuha (1973). Ha ocHOBY
TeoJIONIKO-Te0DU3NUKIX HCTPAKUBaKa, 'M3BEJIEHUX y LWbY H3ydaBama JeMJbHHE
kope", Bykamunosuh cmartpa aa je MOp(OCTPyKTypHa moziesia JyrocaaBuje,no MUTamy
TEOTEKTOHCKE pejoHm3anyje, mpepasuljena. Crora mpemiaske BEPOIOCTOJHU]Y PejOHU3A-
1My TOBPIIMHCKUX CTPYKTYpPa, "'KOje Cy ce pasBHjajie y 3aBUCHOCTH Off IyOWHCKe rpalje
3emsbuHeE Kope'.

Mamnszasiosuh (1986) je aHaJIM30M TEOJIOIIKUX CTPYKTypa u Mopdosoruje pebeda
JIOIIA0 JI0 Ca3Hama Jla Ce BUCOKE BEHAUHe IUIaHWHE...'CacToje OJ JIyYHUX IJIAHHHCKHUX
BeHala Koju ce MeljycoOHO moBe3dyjy, YnHehW IMOJIyKpyKHE WIM Kpy>KHE OpOTeHe
opeouie". Oporenu opeosy, o Man3anoBuhy, nocyiequna cy KpeTama AyOUHCKe Marme
HaBHIIIE, 10 IIOTKOPHOT Zieyia 3eMJbHHE KOpe, T/le ce CHAYKAH IPUTHCAK MarMe OfpakaBa
Ha IOBPIINHU 3eMJbe Y BUAY KPY>KHUX WIH ITOJIYKPYKHUX IUIAHUHCKHX BEHATA.

ITo Mapxkosuhy u 71p.(2003) MOpdOCTPYKTYpe Cy KpyIlHe pesbedHe IeJInHe HacTaIe
eHzioreHnM criama. OHe IIpeJICTaBIbajy MHULMjAIaH pesbed, "KOjU Cy er3oreHu Iporecu
Bajayin U OOJIMKOBAJIM IIpeMa CBOjUM KapaKTepHcTHKaMma u crenuduyHocruma'. Ha
Kpajy, Tpeba ucrahu u mybiaukoBaHU paj rpyme ayropa, hamuh u gp. (2012), nocsehen
ITaHOHCKO] HU3UjU. AyTOPU CY Ha OCHOBY JIeTaJbHUX IeOMOP(OJIOIIKUX UCTPAKUBAHA,
KBAJIUTATUBHOM ¥ KBAaHTUTATHBHOM TIeOMOPGOJIOMIKOM aHAJNU30M, 3aK/BYUWIH 1A
ITaHOHCKA HU3M]ja IPeACTaBiba '"MOPGOCTPYKTYpHY jenunuiy Cpouje'.

O mopdocTpyKTypaMa IOCTOje W Apyraduja MUIUbeHma, anu Behu Opoj ayropa
cMaTpa Jia ¢y To, Ipe cBera, o0JIUIU €HAOTeHOT MOPEKJIa, OZHOCHO Zia Cy JOMHHAHTAH
VUMHAK ¥ IbUXOBOM CTBAapamy UMAaJIM TEKTOHCKH M MarMaTCKy IIOKPETH. Pycku HaydYHHK

17



TepacumoB (1946), MopdocTpykType medunwuine kKao 'pesbedHe IeIMHE HacTase
KOMOHMHAIIUjOM TEKTOHCKHX aKTHBHOCTH M ersoreHux mporeca’’. Ctora ce Moxe cMma-
TpaTH Aa cy MOPQOCTPYKTYpe MOJIUTEHETCKU OOJIUIIN, HACTAIU YJPYKEHHM JIejCTBIMA
€HJIOTEHUX U er3oreHux mpoueca. CTpyKType cy, MehyTHM, HCK/BYYHBO €HJIOTE€HOT
MOpeKJIa, HacTaje YHYTPAIlbUM cuiaMa (TEKTOHCKMM M MAarmMaTCKUM), JOK Cy
MopdockynType 0OJHKOBaHE HEMOCPEAHHUM JI€jCTBOM €r30TeHHX Ipolieca. AyTopu
cMaTtpajy za je Muiubere I'epacmoBa 0 MOPQOCTpyKTypaMa HajJorHYHHje, Ha Cy,
MPUIUKOM TeoMopdoJsomKe aHaiu3e MopdocTpykTypHOr pesbeda Cpbuje, ycBojuIn
ErOBY KOHIIEMIIH]Y.

C 063upoM fa ce IOA yTUIAjeM YHYTPAIIBHX - €HAOTeHHX CHJIA MeHa TeosIOIIKa
rpaha (JiuTosorHja U CKIIOIN) OHE ce MOTY JiepHHUCATH U Ka0 T€OJIOUIKH IPOIIECH, JIOK Ce
TI0JT er30T€HUM IIPOIleCHMa MTOIPa3yMeBajy MOBPIIMHCKH (MOPGOCKYINTYPHHU) IPOIIECH.

EHjloreHMM cujaMa WIA TEOJIONIKUM IIPOLlecMMa Cy, IIPeMa TOME, HAaCTaJId
CTPYKTYPHU O0OJHuIM pebeda, OJHOCHO WHULMjaTHU pesbed, KOjU je ersoreHuM
mporecuMa mpeMo/iesioBad. Ha MHUIMjaTHOM eHIoTeHOM (CTPYKTypHOM) pesbedy cy
obpasoBaHH ersoreHd (MOpPQOCKY/INTYpHH) OOJIUIM, Ia 360T Tora, a M HEOBOJHHOT
KCKYCTBA, MHOTH TeoMOpPGOJI03U e HUCY YIYIITAIH Y IPENO3HABAE U IPOydYaBAIbE
mopdocrpyktypa. OBO je, BEPOBAaTHO, jeflaH Of pasJyiora INTO je y Hac, /0 JaHac,
myOJIMKOBaHA caMo jefHa, jequHa reomopdostomka (MopdocTpykrypHa) kapra Cpbuje y
MperjieIHOj pa3MepH 1:500.000 (3epeMcKu, 1990).

MopdocTpyKTypHa KapTa je II0 CBOM Ca/IpKajy BeoMa CJINIHA Fe0TEKTOHCKO], 11a je U
TO MOXKJIa 6MO pasJior MTO ce reoMopdoso3u reorpadCcke CTPyKe HHUCY OABIIN HEHOM
u3pazioM, cMmatpajyhu Ja OHAa Wpumaza reoJoruju. MelhyTum, W TOpel BeJIHKe
CIUYHOCTUA, W3BECHE pasinke u3Melly mHHX, HIaK, mocroje. 'e0TEKTOHCKA KapTa
TIpHKa3yje TeoJIoMKy rpal)y (JIMTOJIOMIKK cacTaB U CKJION) 3eMJ/bHHE KOpe, He y3uMajyhu
y 003up MOpPGOJIOMIKK YIMHAK er30reHUxX INpoIleca, JAO0K je MOpGdOCTPYKTYpHa KapTa
nocBeheHa pesbedy ca acuexra MmopdocTpykTypa. Besa pesbeda ca reosomkom rpahjom
carJieiaBa ce, yrpaso, mpeko Mopdoctpykrypa. MopdocTpyKTypHH pesbed, mpemMa ToMe,
Tpeba Zia mpezCcTaB/ba IMpeAMeET 3ajeIHUUKOT MHTepecoBarba (IIpoydyaBama) reojiora u
reomopdosiora, reoso3u fa ce 6aBe reosomkoM rpaljom 3eMsbHMHE KOpe, a T€OMOp-
¢os103u pesbedom.

MeromoJi0oruja HCTpa:KUBambha

MopdocTpykTypHH oOxHOCH Ha mpocropy PemyOsiuke Cpbuje HCTpakKHBaHU Cy
HCKJBYINBO Y KaOHWHETY, HA OCHOBY JINTEPATYPHUX HOZATaKa ¥ (HOHTOBCKOT MaTepHjaia
T'eonomkor 3aBoja Cpbuje u I'eorpadcekor mucrutyra "Joan IiBujuh" CAHY. Ogn
dougodckor matepujana kopuirheHe cy Tomorpadcke OCHOBe Pa3JIHMYUTHX pa3Mepa,
pyKomucHe u my6rkoBaHe reomopdosiomke kapre Cpbuje y paamepu of 1:100.000 0
1:500.000, TeOJIOUIKEe KapTe pAa3JIMYUTHUX pas3Mepa, IMOCe0HO INTaMIIAHU JIFCTOBH
OcHoBHe reosomke kapre COPJ 1:100.000 ca Tymauuma, W TeosOmIKa Kaprta Jyro-
cnaBuje 1:500.000 (CI3, 1970), Koja je MOCIYKMWJIa Kao IOJJIora 3a u3pagay Mopdo-
cTpykTrypHe Kapre Cpbuje. Benmku mocao je o0aB/beH W JaJbUHCKOM JIETEKIHjOM,
aQHAJIN30M CATEJIUTCKUX CHUMAaKA U CTEPEOCKOIICKOM aHAJIN30M a€POCHUMAKA.

Ha oCHOBy cBUX NpUKyIUBEHHX MOfaTaka ypaljeHa je MOPQOCTPYKTypHA Kaprta
Cpbuje 1:500.000, M je y OBOM pajay IpHKa3zaHa MOP(OCTPYKTYpHA KapTa CHUTHHje
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pasmepe (1:2.000.000 70 1:2.500.000), KOja Cce IO Cafip:Kajy W HAUYUHYy IpHUKasa
[o/]aTaKa Off Eb€ CaMO HE3HATHO PA3JINKY]e.

C o63upoMm aa mpukasyje pesbed ca acmekrta MOPQOCTPYKTypa, MOKe /a HOCIYKHU
Ka0 W3BaHpeJHA IOJJIOra 33 HEOTEKTOHCKA HWCTPAKMBAMa, 32 TEOTEKTOHCKA U
CEeM3MOTEKTOHCKA PEJOHUPArha, 3aTUM 34 MHKEEEPCKO-TE0JIOIIKA UCTPAKUBAHA, XUPO-
reosiomka (moceOHO NPWINKOM HCTPAKHUBAamha H3BOPA TEPMO-MHHEPUIHHUX BOZA
BE3aHUX 3a PETHOHAJIHE PA3JIOMHE CTPYKType) W 3a HCTPa’KMBarba JIEHKHUINTA MUHE-
paJHMX CHPOBHHA, TaKOle BE3aHMX 3a PpA3JIOMHE CTPYKType, Kao U 3a MoApydja
HeEKaJallllb€ MarMaTCKe U BYJIKAHCKE aKTHUBHOCTH.

T'eOTEKTOHCKE jeIuHUIIEe

Ha ocHoBy reorpacdckor mosioxkaja, reosorike rpalie, cTpyKTypHUX u MOP(DOIOMIKUX
KapaKTepUCTHKa pejbeda, Kao U BpeMeHa OPOreHUX 30MBamba, Ha TEpUTOPHjU Permybinke
Cpbuje ce MOTY U3/BOjUTH YETHPH KPYITHE TEOTEKTOHCKE jeinuutie: Cpncko-maxedoHcKa
maca, Kapnamo-baakaxudu, /funapudu u Bapoapcka 3ona. HabpojaHe reoTEeKTOHCKE
jeIVHUIE TPENCTaBJbajy CTapuju, mperepiujapHu pesbed. C 063UpOM Jja UMHE CKYTI
Buile MOPQOCTPYKTYpa, PasjUYUTHX II0 IOPEKIy, OOJIUMKYy WU BEJIUYWHH, MOTY Ce
JeduHICATH U Ka0 MOP(OCTPYKTYPHE je/IUHUIIE.

Cpncko-maxedoHcka maca

Cprcko-MakeZOHCKA Maca 3ay3uMa Cpeullitbii aeo Teputopuje Cpbuje, usmely
Kapnaro-bankauuna u Bapmapcke 3one. Ilpoctupe ce oxm MakemoHwuje, Ha jyry 10
Bpmaukux ItaHuHaA, Ha ceBepy. 110 BpeMeHy HacTaHKa je HajcTapuja reOTeKTOHCKa,
OHOCHO MOPGOCTPYKTYpPHA jeAMHUIIA. Y T€OTEKTOHCKOM CMUCIIY IIPEZCTaB/ba CTAOWIHY
MeljyBeHauHy Macy cacTaB/beHY OJi BHIIECTPYKO YOpaHMX W HHTEH3UBHO METaMOp-
¢ucanux creHa (pa3sHOBPCHU IIKPWBIM U THajceBH) mpekaMbpujcke, pudejcke u
craporasieo3ojcke crapoctd. [lomenyte metamopdHe creHe CPIICKO-MaKeZIOHCKE Mace Cy
MECTUMHYHO IPEKPUBEHE MJIAl)UM TEOJIONIKMM TBOPEBHHAMA, IIMTKOBOJHOM KpPEIOM
(Torutuia u I'paieinyuka KIUCypa) U €OEHCKUM KiacTuTuMa ITunibe.

CpIicKo-MaKeJOHCKa Maca je y MOjeANHUM JIeJIOBHMa HMCIpobujaHa rpaHUTONAMMA
(Byjanosarn, Cypaynuna, Jacrpebar)) u ByakanutuMma (PagaH miaHuHa, YeMepHHUK,
I'poT), a BEPTUKAIHUM OJINTO-MUOIIECKUM paceinMa pazbujeHa y 6J0KoBe (XOpCTOBe U
poBoBe). Ha mpocropy CpIicKo-MakelIOHCKe Mace, CTOTa, JAOMHHHPAjy TI'POMAajiHe
IUIAHWHE, OJIHOCHO IUIAHWHE GJIOKOBCKOT TUIIA M MElYIJIAHMHCKE TEKTOHCKE ITOTOJINHE
(koTniHE, POBOBH, OaceHN).

Kapnamo-BaakarHudu

Kapnato-Bankauuau 3ay3umajy ceBepoucrouyHu neo Cpb6uje. CeBepHU [1e0 OBOT
IUIAHWHCKOT BeHIA, 70 JoauHe Tumoka, mpunaza Kapnatujauma, a jyrouCTOYHH
Bankanuguma. Tupekrpuca npyxama Kapnatuna no Tumoka je ceBep-jyr, a ox Tumoxka,
npenazehu y BankaHuze, MoBHja Ka jyrOMCTOKY M HCTOKy. VicTH mpaBar| Ipy»Kama, y
Behem 6pojy, uUMajy CTPYKTYpHH H MOPQOCTPYKTYPHU OOJIMIH, Ka0 WU IUIAHUHCKU
rpebeHH KOjU TIOBHjajy carjacHo ca moBujamem KapmnaTto-Bankanuza.
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Hacranak KapnaTto-BasikaHuzia Besyje ce 3a aJIIICKy OpOTeHe3y, KaJa je y BHIIE
HaBpaTta (oporeHux ¢asa), o TOpIer TpHjaca 0 MHUOIEHa, U3BPIIEHO YOUparbe,
HaBJIauewe U pacefame. 3a o0rKkoBame KaprnaTcko-BasKaHCKOr IUIAHWHCKOT BEHIA
omtyuyjyhy yiory je mmasna yiapamujcka asa ajamckor oporeHa, Ha TPAaHUIM Kpele h
majieolieHa, a KOHa4yHO OOJIMKOBame pesbeda, y3 CTBapama HAaBJIaKa, JAOTOIWIO CE Y
MHOIIEHY, Y IITajepcKoj asu ajIcKke OporeHese.

¥ reosomkoj rpahiu KapnaTo-6asikaHUZA yYECTBYjy, II0 CTAPOCTH U JIUTOJIOULIOM
cacTaBy, pa3HOBpPCHE CTeHe: IaJIe030jCKU MKPWhIH, OTKpuBeHU y ITopeuy u Ha CTtapoj
IUIAHWHY, 3aTUM J€BOHCKU (DJIHII, MEPMCKU U TPHjacKH I[PBEHH IeIIYapH, Me3030jKU
Kpeumany, Iemvapu u ¢uum, npoboju TpaHUTOWJA, rabpoBa M BYJIKAHOTEHO-
cenuMeHTHA dopMmanuja. IloMeHyTe reosoNIKe TBOPEBIHE, OCM MarmMaTHTa, jaBjbajy ce
y U3Ay’KEeHUM 30HaMa, Ca MECTUMUYHUM IIPEKUANMA, TOTOBO LeJIoM Ay:KiuHoM KapmaTo-
Bankanuga, on pymyHckux Kapmnara, Ha ceBepy /o Crape mianuse u Pyja (1.704 m), Ha

JYTOUCTOKY.

MopdoctpykTypHu oHocu Kapnaro-BankaHuia ycIoB/beHH €y Te0I0NIKOM rpaljom
(JTUTOJIOIIKUM CAacTaBOM M CKJIONOM). TEKTOHCKHUM CKJIOIIOM je YCJIOBJBEHO IIOCTOjarbe
Behux MopdocTpyKkTypa, [OK JHTOJIONIKA CacTaB MMa YTHIAQj Ha MopdoMeTpujcke
KapakTepucTHKe MOPGOIOMIKUX jenunuia. HajMmahu TEKTOHCKY MTOKPETH, Of] IOYeTKa
MHOIeHA /IO JIJaHAC, €A BEPTHUKAIHUM AUbEpPEHIjaTHUM KpeTarkhuMa 0JI0KOBa, UMajy
BEJINKW YTHUIAj Ha JaHammbu usmie] pesbedpa Kapmaro-Bankanupa. Hsgusamem
TOje/TUHUX JIeJIOBA TepeHa HACTAIH CYy XOPCTOBU (IJIAHWHE), a CHYIITAHEM TEKTOHCKE
noTosinHe (POBOBU, KOTIHHE )

Tunapudu

JuHapuau 3ay3umajy Kpajiu jyrozanaguu geo Cpbuje. Ca BapmapckoMm 30HOM, mpema
CEBEPOHCTOKY, Hajla3e Ce y TEKTOHCKOM OZHOCY. Y H3TPaJlbU OBE T€OTEKTOHCKE WU
MOP(QOCTPYKTYpHE jeUHHIE YUECTBY]Y PA3HOBPCHE CTEHE IAJIe030jCKE W Me3030jCKe
CTapocTH; MeTaMOpP()UTH, KJIACTUYHE CTeHe, KapOOHATHe, BYJIKAHOTEHO-CEeMEHTHE,
0(UOITCKA MEeJIAHK U yaTpamadutu 3maTudopa.

CeBepoHCTOYHH 7ie0 JJMHAPU/A IPEACTAB/bEH j€ JPUHCKO-UBAUIKUM [1aJIE030H-
KoM (kapOOHCKEe CTapOCTH) Kao HE3aBUCHU €JIEMEHT Ca IMOCEOHUM CTPYKTYPHHUM U
JINTOJIOIIKUM KapakTepuctukama. CmerreH je uamelly Bapzapcke 30He 1 JUHAPUICKOT
oduronuckor komiiekca. CacToju ce o7 pa3HOBPCHUX IAJI€030jCKUX CTEHA: Ienrvyapa,
MeTalenryapa, IMKpubhana (CepUIUTCKY, eNUI0T-aKTHHOJIUTCKY), KBAPIIUTA, MepMepa 1
KaJIKIIUCTA.

Yb6upame u uznusame JJuHapuia 06aB/bEHO je TOKOM aJIIICKE OpOreHe3e, UCTOBpe-
MeHO Kajia cy crBapaHu u Kapmaro-Bankanuzgu. OporeHu IOKpeTH 32 BpEMe aJIICKe
OoporeHeze HMaJIM Cy 3a mocjaenuny GopMupame IUIAHWHA BEHAYHOI THIIA KOje
KapaKTEepHUIY IUIMKATHBHE U PA3JIOMHE CTPYKTYPE PA3IMUNUTUX 00JINKA U BEJTHMINHA.

T'enepaynnu npasan npyxama Junapuga je C3-JU, cBe no MeTtoxuje, OZHOCHO 0
Moxkpe rope u JKipeba, omakie moBHjajy ka J3. OBaj mpasan Ipykama, T3B.
"meroxujcku'', umajy ITamrpuk, KoputHuk u Ilap-manunHa. Vetn mpasar mpy»kama
33Ip’KJIM Cy IUTMKATUBHH OOJIMIM, aHTUKJIMHAIE W CUHKJIMHAJIE, KA0 U IUIAHWHCKH
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rpebeHH, JIOK je IMOJI0Kaj U IpaBall Mpy»Kama TEKTOHCKIX IIOTOJINHA (KOT/IMHA U baceHa)
onpelieH pa3IOMHUM CTPyKTypama.

MaprutanuHCcKa obisact, koja o JumurpujeBuhy (2000) npunaza XeaeHHANMA,
Mpe/CcTaB/ba BeOMa CJIOKEH IUIAHWHCKH KOMIUIEKC cMeluTeH wu3Melly siBe Besnke
TEeKTOHCKe moTosnHe, Metoxuje, Ha C3 u Ilosiora, Ha JU. I1o 1M0JI0Kajy ¥ T'€OJIOIIKO]
rpalu, oBa o6JtacT mokKasyje u3BecHe pas3jInuKe, y OJTHOCY Ha OKOJIHe IUtaHuHe. CacToju ce
O]l PAa3HOBPCHUX CTEHA; MAaJIE030jCKUX IKPUbAlld, METAKIACTUTA, TPUjCKUX KpeUmbaKka 1
cnenudUYHUX MarMatura (rpaHuTa u KBapmnopodupa).

PassioMHe CTPyKType Koje orpannuaBajy Illap-manuny ca JU, mpema ITosory u C3,
npema Onubaky U KoputHuky (Ha motesy Jlemenar-ITpeBanamn-IliaBcka peka), 1o CBEMY
cynehu, mpencTaB/bajy TPAHCKYPEHTHE pacenie, AY’K KOjUX Ce IIAPIUIAHUHCKH OJIOK
HCTOBpEMEHO u31M3a0 U Kperao mpema CH. OBa mIpeTIocTaBKa je 3acHOBaHA Ha
caenehum ynmbeHnama:

1. Kap mranuna ca OctpoBunom y Cupunuhy u mozapydje Paayiiie, 10 TeO0JIOIIKO]j
rpahu cy UAEHTHYHU, aJly IHbHUXOBa Be3a je MPEKHHyTa IMIapIUIAHUHCKUM OJIOKOM.
Crora ce OJMCTOTPOMCKH MeJyiaK, ca yiarpamaduruma OcrpBune u Bpesosule,
Hajazu ceBepo3ananHo of Illap-niaHuHE, a OJIMCTOCTPOMCKU MEJIAHXK W YJITpa-
madwutu Pamyiie jyxHo ox JbybGoTeHa.

2. Tpujacku kpeumanu OlUbaka, MpecedeHH paceZoM y mpenenay IIpesena,
HacTaBhajy ce Tek Ha JbybGoreny, makie 10 km CU of ITpesasiia

3. Bapmapcka 30Ha Ha IIeJIOj CBOjOj MYKUHHU je Hajyka, YIpaBo, Ha IOTe3y usMelhy
lap-mianHe U CpricKko-MakeloHCKe Mace. U JIOK ce INMApIJIAHUHCKUA OJIOK,
HajBepoBaTHUje kpehe ka CU, mopdoctpykrype C3 oxa auciokairuje JlemeHarr-
IIpeBanan-IlnaBcka fosMHA MOBUjajy Ka 3amazy | jyrosamazgy. M3 Tor passora,
wianuHa Hepoammka wMma mpasal] mpyxkama JU-C3 (mpubsamxHo Bapaapckoj
30HM), ’Kap mnanunHa u Onwbak -3, a Kopurauk u [Mamtpuk CU-J3.

OBakaB CTPYKTYpHH CKJIOII HWMa 3HauajHe oapaze y Mop¢OJOTUjU TepeHa.
OpujeHTarja MO3UTHUBHUX W HEraTUBHUX 00JUKa y pebedy HAEHTHUYHA je ca
OpHjeHTAINjOM Pa3JIOMHUX CTPYKTypa. Moxe ce, IpeMa TOMe, 3aK/bYUHTHU 1A je pesbed
[Tap-IylaHUHE YCJIOBJBEH TEOJIOIIKOM rpaljoM, y MPBOM pEAY HHETOBUM CTPYKTYPHHUM
KapaKTepHCTHKaMa.

Bapdapcka 3ona

Bapzapcka 30Ha IpezcTaB/ba BEOMA CJIOXKEH POB-CHHKJIMHOPHUjYM LEHTPAJIHE H jy)KHE
Cpbuje, TeKTOHCKM ykspemiTeH wu3Mely CpIcKo-MaKeZOHCKe Mace, Ha HCTOKY H
Jduuapuzna, Ha 3amagy. Y HU3rpajibU OBe TeOTeKTOHCKe-MOPGOCTPYKTYpHE jeJUHUIE,
VUYEeCTBY]y CTE€HE Pa3INIUTOT IETPOJIOIIKOT CACTAaBa, TeOJIONIKE HCTOPHje U ITOPEKIIa, a TO
cy: maneo3ojcku MeTamopbuTH (rHajceBU M IIKPUJBIN), PA3SHOBPCHE CEANMEHTHE CTEHE
Me3030MKa (Kpeumany, memyapu), aMGubonuTy, [ujadasyu U CepIIeHTUHUTH. 3HAYAjHO
pacmpocTpamemhe UMajy celUMeHTH QUINIIA, KOjU Ce jaB/bajy y I0jaceBUMa, ITUPUHE Of
CTOTHHY MeTapa JI0 HEKOJIMKO KIUIOMETapa, FOTOBO IIeJIOM AYKHHOM Bappapcke 30He,
3atuM oduonuTcku Menamk ca yarpamadpuruma (MasbeH, CyBobop, KomaoHuk),
Kpeumsali u npoboju tepiujapuux rpanutouza (ILlep, bopamwa, Bykysba, Komaonuk) u
Bysnkanuta (Pymuuk, bopau, Kortnenuk, Pafan miaHuHa).
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IIpaBary mpy:kama Bapaapcke 3one je JJU-CC3, cBe m0 3anagse MopaBe Ha ceBepy,
onaxsne ckpehe ka C3, mapaseslHO ca TeHepaJHUM IIPaBIeM Hpykama JuHapuza.
®pymka ropa, MehyTuM, Koja IO TeoJIOMKOj rpahiu (JIMTOJIONIKOM CACTaBy M CKJIOIY)
npumnaza Bapaapckoj 30HM, MMa mpasar mpykama M-3. Vetu mpasary npyxKama uMa |
WeH rpebeH. MHaue, oBa IUIAaHWHA, KOja ce W3HAJA BojBoh)aHCKe paBHHIE (IMpOcCeuHe
HaJIMOpPCKe BHCHHE 200 M) U3JMKE 3a joul 200-300 m, ¥ MOPGOCTPYKTYPHOM CMUCITY
TIpe/iCTaBJ/ba XOPCT, TEKTOHCKYU U3IUTHYT OJIOK MMOTOHYJIe Bapaapcke 30He.

VYayrap Bapaapcke 30He, TOCeOHO ¥ Eb€HOM jy>KHOM Jiefy, v KauaHUUKOj KIUCYPH U
3amagHo o7 KocoBa mospa, MOCTOjU HHU3 Y3AYKHHUX, MaxXOM pEBEPCHUX paceaa
(kpaspymiTi) ca jyro3anaJHIM BepreHIlaMa, Kao U BEPTUKAIHHU pacey KOjU IOIPEKO U
JIjaroHaJIHO TIpecerajy peBepcHe cTpykType. Tpeba jorn ucrahu, aa je Bapmapcka 30Ha,
O/l IPUTHCKOM IIapIIAHUHCKOT 6J10Ka ca J3, Hajyxka (0Ko 40 km ) ympaBo Ha moTesy
u3mely Ilap-mianune, Ha 3 u Cprcko-makenoHcke Mace, Ha WM. Mayhu mpema C3,
Bapzapcka 30Ha ce IOCTENleHO IMMpU U pa3buja y Buile 60KOBa (KOMAOHUYKH,
jamapcku, cpeMcku) u cy63ona. I[To lumutpujesuhy (2002), mofesbeHa je y Tpu cyO30HE,
Ha eKCTEPHY, EHTPAJIHY U UHTEPHY.

Ca. 1. Mopgocmpykmypha xapma Penybauxe Cpouje (cmp. 7)

Jlezenoa: 1. paced cusypHo A0YUPAH, 2. paced NOKPUBEH UAU HECUSYPHO N0YUPAH, 3. PeAAMUBHO
cnywmeH 610K, 4. KpA/bYWm uau peeepcHu paceo, 5. Ha8aAaxka, 6. xopcm, 7. pos, 8. meKmoHcka
NOMOAUHA UCNYHEHA HeO2eHUM U K8APMAapHUM MeopesuHama, 9. cagperero OHo IlanoHckoe
bacena, 10. 0600HU Jenosu IloHckoe u Baawko-nonmujckoe 6acena, 11. CUHKAUHAAA, 12.
AHMUKAUHAAQ, 13. NPABAY, NPYHCAHA NAAHUHCKOZ 2pebeHa, 14. HeomeKmoHcka denpecuja, 15.
epanumoudu, 16. 2abpo, 17. yrmpamagumu (nepudomumu), 18. npcmenacme cmpyxkmype, 19.
8YAKaHUMU, 20. OcMayu kaaodepe, 21. 8YAKacku Hek, 22. Cpncko-makedoHcka maca, 23. Kapnamo-
baakanudu, 24. /funapudu, 25. Bapdapcka 30Ha.

O06sin; MmopdocTpyKTYpHOT pesbeda

O6un MopdocTpyKTypHOT pesbeda (MOPIOCTPYKType) pPe3yaTaT cy YAPYKEHUX
JlejcTaBa eHJOTeHNX cula (TEKTOHCKUX M MarMaTCKUX IOKPEeTAa) M er3oreHHx Ipolleca.
IMox yTUIajeM TEKTOHCKHUX W MAarMAaTCKUX IMOKpeTa (GopMUpaHe Cy OCHOBHE KOHTYpe
pesbeda, OTHOCHO WHHUITUjATHU pebed KOjU je ersoreHuM mpollecuMa MOPQOJIONIKKI
obnukoBaH. Ha wHHUIMjaTHOM, eHAOTeHOM pebedy Cy, U3 TOT Pasjora, BPpeMeHOM
HaKaJeMJ/beHH MOP(OCKYINTYPHHU OOJIHIIH, OOJIHIIM er3oreHux mporeca ((uyBujanauy,
TIAIUHCKY, KPAIIIKH, TJIAIUjJIHA U 7p.). MehyTum, npuinkom uspazse MopHOCTpyKTypHe
kapre Cpb6uje Beha nakma je nmocsehena mopdocrpykrypama. Ha kaptu cy rpadudku
MpUKa3aHU caMo 06U MOPGOCTPYKTYPHOT pesbeda, 0K ¢y MOPGhOCKYINTYPHH,
TeHEeTCKU Be3aHH NCK/bYUHBO 3a €r30TeHe MPOoIece, N30CTaB/bEHH.

Ha w™opdocrpykrypHoj kaptu Cpbuje MOpPGOCTpYKType Cy HpHKa3aHe IpeMa
€H/IOTEHOM IIOPEKJTy, OAHOCHO HAaYMHY HACTAHKA, HA TEKTOHCKE U HEOTEKTOHCKE, Be3aHe
3a TEKTOHCKE W HEOTEKTOHCKE IMOKpeTe, W MarmMarcke, YCJIOB/beHe MarMaTCKUM
MOKpEeTUMA.

Texmoncke mopgocmpyxmype

ITox mojmoM TekTOHCKE MOpGOCTPYKTYpe obyxBaheHe cy pesbedHHU 06U TEKTOHCKOT
IOpeKJIa, PeoOJIMKOBAHY €r30T€HUM IIPOLeCHMA.
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JlejcTBOM XOPHBOHTATHUX TEKTOHCKHX IOKpeTa (GopMUpaHe Cy BeHayHe WU
HabopaHe IUIaHWHE ca aHTHKJIWHAJaMa, CHHKJIWHaJaMa U HaBjaKaMma, a BEPTUKATHUM
pacenamuMa IIaHUHE 6JIOKOBCKOT THUIIA, WJIM TPOMajHe IlaHuHe. V3au3ameM 6J10KoOBa
dopmupane cy xopcroBu (IJIaHWHE), a CIIYIITAaleM TEKTOHCKEe MOTOoJuHe (POBOBH,
baceHH, KOTINHE)

C 063UpOM Ja HEOTeHU CeJUMEHTH HUCYy HAabOpaHU, WJIM TEKTOHCKH HE3HATHO
nopemeheHH, MPETIIOCTaBJba Ce /I Cy Ha TPAHUIIM OJINTOLIeHA M MUOIEHA, Y CaBCKOj (asu
QJITICKOT OPOTEHOr IUKJIyca, IMpecTasa youpamwa. Tama cy ce, MehyTHM, aKTHBHDAIU
BEPTHUKAJIHU TEKTOHCKU IIOKPETH, KOjU Cy HMaJu 3a IOCJIEeUIly PacKOMa/iaBarbe
CTapHUjux, MpeTepluUjapHUX CTPYKTypa U CTBapame HOBHX. BJIOKOBCKa pazyiamMamra U
BEPTUKAJTHU TEKTOHCKH IIOKPETH YC/IOBHUJIU CY q)OpMI/IpaH)e IIO3UTUBHHUX U HETAaTHBHUX
MOpPGOCTPYKTYypa, OJHOCHO XOPCTOBAa, POBOBAa, 6aceHa M KOTJIMHA KHJIOMETapCKHUX
JUMEH3Hja.

MopdoJiomku Haju3pasuTHje No3umMueHe Mop@hocmpyxmype, OJHOCHO TEKTOHCKU
U3IUTHYTH 0J10KOBH cy: ®pyiika ropa (539 m) u Bpinauke mianuHe (639 m) ceBEPHO O
Case u /lyHaBa, a jy:xHo (3anaguo o7 Benvike u Jyxxue Mopase) Llep (687 m), Cokosicke
wianuHe (1.244 m), ITosien (1.347 m), Mamen (1.103 m),CyBo6op (1.300 m), Kocmaj
(626 m), Pyauuk (1.132 m), 3natubop (1.497 m), Jeauna (929 m), Iineguhke mianune
(922 m), Jyxop (774 m), YemepHo (1.579 m), 3marap (1.625 m), JaBop (1.519 m), T'onuja
(1.833 m), Komaounuk (2.017 m), Paman mwianunHa (1.376 m), KykaBuma (1.442 m),
IIpoxkieruje (2.656 m), Mokpa ropa (2.155 m), Koputauk (2.393 m), Illap-mianuna
(2.748 m) u ap.

Hcrouno ox Benuke u JyxxHe MopaBe 3HauajHUje TO3UTHBHE MOPGOCTPYKTYPE CY:
Mupou (768 m), Xomosbcke miaHuHe (940 m), Benuku kpur (1.148 m), Jlenu JoBan
(1.141 m), Bemanuna (1.339 m), Kyuajcke mianuue (1.213 m), Pram (1.565 m),
Tymmwkauna (1.160 m), Cepspuiike ianuHe (1.334 m), Jepuna (1.187 m), Crapa
wianuHa (2.169 m), Cysa mwianuHa (1.809 m), Yemepuuk (1.638 m), Bapaenuk (1.876 m)
u Becna Kobwna (1.923 m). Habpojame miaHuHe, Ka0 W MHOTre Jpyre KoOje HHUCY
TIOMEHYTe, 10 MIPAaBUJIY CE cacToje Of BHIlle 6I0KOBa .MOP(GOCTPYKTYpa) ca PasIuUUTHM
WHTEH3UTETOM HU3/U3akha.

AKTHBUpameM BePTUKAIHUX TEKTOHCKUX ITOKpeTa, KpajeM OJIUTOIleHa U ITOYeTKOM
MuoneHa, dopMupaHe cy u HeeamusHe Mopgocmpykmype (TEKTOHCKe [eIpecHje,
HOTOJINHE, POBOBH, KOTJIHHe, OaceHu). IlaHOHCKM 6aceH, XEKTOKHUJIOMETapPCKUX
JUMeEH3H]a, IPe/ICTaB/ba HajBehly HeraTUBHY MOPQOCTPYKTYpPY, GopMUpaHy Ha IPOCTOPY
usMmehy Asma, Kapmara u /[uHapuza, cnymiTameM IpeTepiyjapHUX TepeHa CpIICKO-
MakeJIOHCKe Mace U [1aJIe030jCKO-Me3030jCKUX TBOpeBHUHa Bapiapcke 30He.

Hajumwxu geo IlaHoHckor 6Oacena Ha Tepuropuju CpOuje, NpeAcCTaB/beH je
[TaHOHCKOM HH3HjOM, HaJIMOPCKE BHCHHE 70-200 M, Koja je Ha MOP(OCTPYKTYPHO]
KapTH NpHKaszaHa Kao AHO IlaHOHCKOr GaceHa, OTHOCHO HAIYNITEHO JHO HEKa/lallmher
ITaHOHCKOT MOpa—je3epa, Koje je MaTepHjajioM PEYHHX TOKOBA 3apaBI€HO M Behum
JleJIOM TPEKPUBEHO KBapTapHUM TBopeBuHama. Ha gy IlaHoHckor 6aceHa (ITaHomHcKa
HU3Wja) JOMUHHUpA aKyMyJaluja (IyBHjaIHOT M €0JICKOT MaTepHjaja, a y HerOBUM
oboaHUM AestoBuMa eposuja. OboHY 1es0BU GaceHa Cy, CTOTa, UCIPECEjaHu ToJIHHAMA
OPOjHHX PEYHUX TOKOBA.
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JyxHuo ox CaBe u JlyHaBa opmupaHe cy, y ogHocy Ha IlaHOHCKM 6GaceH, Marbe
TEKTOHCKe MOTOJIMHe (POBOBH, KOTJIMHE, OAaceHH) KWIOMETAapCKHX JAUMeH3Hja, Mely
KOjUMa Cy HajII03HATHje MUIOHUYKO-0€JIAHOBUYKA, BEJINKOMOPABCKa, 3aM1aZJHOMOPABCKA,
TOIUINYKA, JIECKOBAUKA, BpamCKO-OyjaHOBauKa, Ky4YeBCKa, KAryOWuYKa, COKODAIbCKa,
CBpJBUIIKA, TUPOTCKA, KOCOBCKA, MeTOXMjcka u Ap. Habpojare morosnHe (KOT/IHHE) Cy
BehuM geoM wucnymeHe HEOTEeHHMM U KBapTapHUM TBopeBuHama. OOoJHe [1eioBe
TIO3UTHUBHUX M HETATHBHUX MOP(OCTPYKTYpPa, XOPCTOBA U POBOBA-KOTIMHA, 110 MPABUIY
KOHTPOJIUIILY MOP(OJIONIKY jJaCHO U3PAKEHE PA3JIOMHE CTPYKTYPE, Iy KOJUX Ce U3ZIKY
WIH CIYIITajy MOjeAuHU 6JI0KOBH, OTHOCHO MOP(OCTPYKTYypE.

Heomexmoncke mopgocmpyxkmype

VY nojenuHuM fAesioBUMa BojBomuHe, Mo yTHUI@jeM HajMyialjux TEKTOHCKHMX IOKPETa,
dopmupaHe cy HEOTEKTOHCKe-CyOCTPYKTypHE Aenpecuje. To ¢y, MaxoM, IUIUTKA OBaJIHA
yserayha, KHIOMeTapcKUX AMMEH3Hja, YeCTO IUIaB/beHa aTMOC(epCKOM U H3IaHCKOM
BOJIOM. YHyTap HEOTEKTOHCKUX Jlelpecuja ce cpehy 6ape, MouBape, HAIyIITEHH MEaH/IPU
U MeaHApupajyhu oneqHu peyHH TOKOBH. Hajmo3HaTuje HEOTEKTOHCKE JENpecHje Cy:
amubyHapcKa, CpeMcKa U PYCKO-KpPCTypcKa. 3epeMcku (1967) cMartpa /1a je anubyHapcka
Jlelipecrja, a BEpOBATHO UM OCTaJle, HACTajla HEOTEKTUHCKUM CIYIITarheM IIpPEeTepIy-
japHUX creHa (I1aJIe030jKUX U Me3030jCKUX) Y IIOAMHN HEOTEHUX CEIMMEHATa.

Mazmamcke mopdocmpykmype—mazmamcka meaa

JlejcTBO €HZIOTEHNX CHUJIA KCIIOJbaBa Ce U Y MOKpeTamy MarMme (ycHjaHe TeUHe Mace) Koja
ce xpehe HaBuIlle U YTHCKYje y 3eMJbUHY KODY, I/l Ce XJIa[iy, KOHCOJIU/Iyje U TIpeTBapa y
CIMeHOo8UMO MA2MAIMCKO MeAo, OFHOCHO OYOUHCKY—UHMPY3UBHY CMeHY. YKOIHUKO
MarmMa wu30Wje Ha TMOBPIIMHY 3eMJbe, [10JIa3d 0 CHa)KHEe BYJIKAHCKE epynnuje u
HU3JIMBamba JiaBe npaheHe mUpoKIacTUTUMa (arjaoMmepaTH, 6peue, nerneo). CTeHe HacTasle
epymIjoM ByJiKaHa oOyxBahieHe Cy MOA 3ajeIHUUYKAM HA3UBOM BY/AKAHCKE WIH
excmpy3ueHe cmeHe.

JlybuHCKe U BYJIKAHCKE CTeHe Cy HacTajle eHJIOT€HUM CHIaMa, Ka0 M TEKTOHCKH
00/IMIIM, Te TOIITO WMajy CBOje OOJIMKe U CTPYKType, AeduHHCaHe cy Kao Mopdo-
CTPYKType MarMarCKOT TOpeKJa, Koje ce MO MeCTy W HayWHy HacTaHKa [ejie Ha
UHMPY3UBHE U eKCIMPY3UBHe.

MopgocmpyxmypHu obauyu o, uHmpy3usHux-dybuHckux cmeHa (TpaHUTOUAH,
rabpoBH, IEPUIOTUT H JIP.), YTUCHYTUX ¥ KOHCOJIUZOBAHUX Yy 3eMJ/BHUHO] KOpH, u3rpalyjy
pasynuuTe obsuke. To cy MaxoM 6amoaumu — MOJ3eMHU CTEHOBUTH MAaCHUBU OTPOMHUX
JMMMEeH31ja, 3aTUM AaKoAumu - MelhyciaojHu OGJUIK y BHUAY COYMBA WIH IEUypKe,
Aanoaumu - UHTPy3UBHE Mace CHHKJIMHAIHOT 00JIMKa, (DOHOJIUTH YTHUCHYTH YV TEMEHE
JleJioBe aHTUKINHAIA UTA. [loMeHyTH 061MIM (MarMaTcka Tejia) MHTPY3UBHHUX CTEHA CY,
HAKHAZIHO, TEKTOHCKU W3IUTHYTH M €r3oreHo obsjukoBaHu. HemocpemHo ce MOry
ocMaTpaTH caMo Ha MECTHMa I7ie Cy €PO3HjOM OTKPHUBEHHU.

3HauajHUje MojaBe 2paHUMoudd Majaeo30jCKe CTapOCTU, YTUCHYTH ¥ MeTamopdure
CpIicko-MaKeZIOHCKe Mace, OTKPUBEHHU ¢y y ToApy4jy ByjaHoBna u Ha BapneHuky, jyxHO
ox Cypaynuie u Biacunckor jesepa. Behu macuBu rpanutonzia ucre CTapocTu jaBbajy
ce u y Kapmaro-6ankanunuma ucroune Cp6uje (OpHUYKYM, HEPECHUUMHU U FOPEbAYKH).
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TepuyjapHU TPAaHUTOU/IU jaBJbajy Ce IPeTeXXHO y OKBUPY Bapmapcke 3oue (Llep, bopama,
Bykyspa, Komaonuk). I'paHUTOMAM HCTE CTAPOCTH, YTUCHYTH Y 3€JIEHUM IIKPUJBIIMA
BJIACHHCKOT MeTaMeTaMOp(HOT KOMIUIEKCa, OTKPUBEHU Cy U Y HoApyYjy Cypaytuie.

Marmarcka Tesia of Ga3WYHUX CTEHA HpeZCTaB/beHa cy 2abposuma lenu-JoBaHa.
Hcre cTeHe KOHCTAaTOBaHE Cy U y OAPYYjy KibarkeBIla, Ha JIOKATUTETY 3aryiaBak. Mambe
mojaBe rabpa 3amakeHe €y y OOOZHUM JeJIoOBUMAa HakOBHUKUX yiaTpamadwura. Of
rabpoaunabaszHux creHa usrpaliena je u hepasuiia (2.656 m), HajBUIIIN BPX METOXHjCKUX
ITpoxsieTrja, a 3amaZHO OFf HAJBHUIIEr Bpxa, rpebeHOM IpemMa AGaHUjU, JTOMUHUDPA]Y
TPaHUTOUIHU.

Yampamagdumu Ha tepuropuju Cpbuje nMajy 3HaUajHO PACIIPOCTPAEIHE, IIOCEOHO
y mojacy Bapmapcke 3oHe. Beoma cioxkeHU yaTpaMadHUTCKH KOMIUIEKC, HCIIPOOHjaH
TepIUjapHUM BYJIKAHUTHMA, OTKPUBEH je y NOapCKO-KOMa0OHUYKO]j obsiactu, oxi KocoBcke
MutpoBHuIle, Ha jyroucToKy /0 3anasHe MopaBe, Ha ceBepo3anazny. YarpamMabUTCKUM
creHama cy, Behum jmesoMm, wusrpaljeHe tiannHe MasbeH, CyBoGop u 3satubop.
3HauajHuje mojaBe yaTpamaduTta oTKpuBeHe cy u Ha KocoBy u Metoxuju (Opaxosari,
Bakosuna, Fostemnt, Cupunuh).

Marmarcka Tejia YTUCHYTa YHyTap 3eMJbHHE KOpe O/IpakaBajy ce U Ha TornorpadCckoj
MOBPIIMHU 3eMJbe, Y BHIYy npcmenacmux cmpyxmypa. OBe mojaBe Cy 3amlaskeHe Y
noapy4jy Pyanuka, Komaonwka, Paman mianune, JleckoBia, JaroguHe, Bebanuie u
npyrae. Habpojane mpcreHacre CTpyKType, Ha MopdocTpyKTypHOj kaptu Cpbuje cy
NpUKa3zaHe IO WHTepnperanuju aAp Wiuje Hokouha, mpod. Pyaapcko-reosomxor
daxkysnrera y Beorpany.

Excmpysusnum mopgocmpykmypama obyxsaheHe cy creHe v 0GJIUIK BYJIKAHCKOT
nopeksia. Ha teputopuju Cpbuje maHac HeMa aKTHUBHUX BYyJIKaHA, aji IMPUCYCTBO
BYJIKAHCKHX CTEHA W MHUPOKJIACTHYHOI MaTepHjajia, HeCyMIbUBO yKasdyje Ha HbHXOBY
HEKaJjallltby aKTUBHOCT. Bynkanuszam Ha mpocropy Pemybiuke CpGuje Besyje ce 3a
nepuoz, Tepirjepa (0JIUTOLeH U MHUOILIEH), KOjH je ca IIOBPEMEHUM IIPEKHUIMMA TPajao CBe
JI0 Kpaja MUOIIeHa.

Cynehu mo pacmpocTpamery BYJKAaHCKHX CcTeHa (faiiura, aHAe3WuTa, TPaXHTa,
JIaTWTa) U MUPOKJIACTUTA (arsiomepaTa, Opeva, TydoBa), HajIIO3HATH]A TTOAPYYja TEPIIU-
japHor ByskaHusMa cy: Pyauuk, Bopau, KotieHnuk, nb6apcko-komaonunuka obiact, Pajan
wianuHa (JIenmku aHAe3UTCKUA KOMILIEKC) U nozapydja ['buada u Bpama. Maibe mojaBe
JIAIIUTO-aH/Ie3UTa 3aIaXKEHe Cy U y MO/IPYYjy BJACHHCKHUX MeTaMopduTa, Ha UeMepPHUKY.

Y Tumoukoj o6Gsactu wucroune CpOuje 8YyaKaHCKe cmeHe UMajy IIUPOKO
pacmpoctpameme, 800-850 km2. IIpoctupy ce Ha ayxuHu on oko 80 km, ox
Majnanmneka, Ha ceBepy 70 Priba u TymumkHUIE, Ha jyry. MehjyTium, kako ce oBzie pazu o
cyOMapHHCKOM BYJIKaHU3My, IZie Ce BYJIKAHCKE TBOPEBUHE (aHZIE3WUTH, aryioMepaTH,
6peue, TyduTH) YecTo cMemYjy (IIpocIojaBajy) ca TOpHEKPESHIM CEJUMEHTUMA, KOJH CY
MIpeTpIiesu youparma, Ha MOp(hOCTPYKTYPHO] KapTH HUCY TocebHO npukasaHe. [TomeHyTe
cy y TekcTy o reosomnikoj rpahu Kapmaro-6ankaHuja moj Ha3WBOM ''BYJIKAHOTEHO-
cemuMeHTHA dhopmarmja'.

TokOoM ByJIKaHCKE aKTHBHOCTH CHTYPHO cy (bOpMUpaHH KpaTepH, Kayjepe, KyIe,
HEKOBH, JIABUYHU CJIMBOBH U JPYT¥ KapaKTePHUCTUYHU OOJIMLIM BYJIKAHOTEHOT pesbeda.
OBu obsuny cy, MehyTUM, €pPO3MOHHM [IEjCTBOM €r30reHHX IIpoleca BehuM JiesioMm
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pasopeHu. 3a/ip:Kajie Cy ce ByJIKAHCKE CTeHe ca MUPOKJIACTUTH, a O BYJIKAHCKUX O0JIUKa
3amaskeHu Cy caMo 0e108U Kaadepa U 8YakaHcKu Hexosu. OcTaiy IeTMMHUYHO OUyBaHUX
xandepa KoHcTaToBaHU cy Ha: Pajman mwianuHu (JIeKH aHAE3UTCKA KOMILIEKC),
Porozuu, Bopauy u apyrae. ByakaHcku Hekogu, u3rpaljeHu, Maxom, o YBpIIhux creHa
(xBapi-naTuTa, KBapIi-mopdupa) 3anakeHu Cy Ha BuUllle JIoKasuTera. Hajmo3HaTuju cy:
Ocrpoeutia (758 m) y moapyujy Pyauuka, 3eeuan (797 m) kox KocoBcke MUTpOBHUIIE,
JepunuH wiu Jenad rpaf (1.262 m) Ha Porozuu u I'pot (1.327 m) koj Bpama.

Teomopddoiionika ucroprja MopdoCTPyKTYpPHOT pesbeda
Mopdgozenesza u esoayyuja

IIpBe KONHEHe NOBpIIWHE, HA Tepuropuju Cpbuje, Hactase cy Ha mpoctopy CpIcko-
MaKe/IOHCKe Mace TOKOM BapHUCIHjcKe oporeHe dase, Koja je 3amouesia KpajeM JIeBOHa, a
3aBpIIJIa KpajeM IepMa MW IOYETKOM Tpujaca. HOBOHACTAIO0 KOIHO je HaKHAAHUM
TEKTOHCKUM ITOKPETHMAa U €r30oreHUM IIPOIeCHMa IIPETPIIESIO BEJIMKE IIPOMEHe, Te
ETOBH MPOCTOPHU OZ[HOCH HUCY UCTH KA0 JaHAIIIEbH.

I'maBHa 06sIMKOBaEba KOIHA Be3aHa Cy 32 aJINCKY OPOTeHe3Y, Y IEPHOAY Of TOPHET
TpHjaca 0 OJINTO-MHOIIEHA, KaJia je Y Te0JIOMKUM JIabmIHUM obsactuma IlapareTnca, y
BHIIe OPOTeHUX (asza, 06aB/beHO yOUparbe, HaBIAUeHhe U pacename. I1ox yTunajeM oBUX
TEKTOHCKUX ITOKpeTa (popMUpaHe cy, MaxoM, BeHaUHe IUIAHWHE Ha IIPOCTOPY JAaHaIIBIX
Junapuna u Kapnaro-bankanuza.

Melytum, reomopdosomka ucropuja mMopdoCTpyKTypHOT pesbeda, U pesbeda
Cpbuje y 1eTuHMA, MOKE ce IPaTUTH TEK OJf IOoYeTKa MUOIIeHA, Kajja Cy BEPTUKATHUM
pacemuMa CTBOpDeHe OCHOBHE KOHTYpe JaHAIIer pesbeda. Y TOKY OJHTr0o-MHOIEHA,
HauMe, y CaBCKOj OporeHoj (aszu, akTUBUPAHHU CY BEPTUKAJIHKM TEKTOHCKU TIOKPETH KOjU
Cy packoMaZaiu CTapHje, mpeTeplfjapHe CTPYKType U GbopMupasu HoBe. BIoKOBCKa
pasjlaMara U BEPTUKAJHH TEKTOHCKU IMOKPETH YCJIOBHJIM Cy HacTaHAaK XOPCTOBa MU
TEKTOHCKHUX MOTOJIMHA KHJIOMETAPCKHUX M XEKTOKHUJIOMETAPCKUX TUMEH3U]a.

3a oBaj mepUOA TEKTOHCKe AKTUBHOCTU Be3yje Ce HACTaHAK BEJUKUX OaceHa,
ITaHoHCKOT ¥ BiamKO-NOHTHjCKOT, KAa0 M OpPOJjHHX MAambHMX TEKTOHCKUX IIOTOJIHMHA
(poBoBa, KOT/IMHA, OaceHa) jy»xHo o Case u JlyHaBa. TEKTOHCKE IIOTOJIMHE CY IIOYETKOM
HeoreHa 3aIlIaB/beHe TpaHCrpecwjoM IIaHOHCKOT Mopa Koje je IIpeMa jyrosamazmy
ponupaio 1o Tape u 3;matubopa, a IpeKo MOPABCKOT poBa U /10 I'priesiuuke KINCYpe HA
jyry. UcroBpemeHo, Biamko-moHTHjCKMM MOpEM, 3aIlIaB/bHBAHU Cy WCTOYHU JIEIOBU
Cpbuje, a ErejckuM jy>kHU.

BepTI/IKa.T[HI/I TEKTOHCKHU IIOKPETHU YCJOBUJIM CY U MArMaTCKy aKTHBHOCT. OBoO ce
1ocebHo OJHOCHU Ha rpaHUTOUE, UHTPYAOBAHU Yy HaIIeOSOjCKe u MeBOSOjCKe CTeHe, KOjPI
Cy BpEMEHOM TE€KTOHCKHU U3JUTHYTU U €Ir30T€HO 00JIMKOBaHU.

OJyIUro-MHUOIIEHCKM TeKTOHCKM IIOKPeTH YCJIOBWJIM Cy Das3BOj ByJIKaHM3Ma Ha
Pynnuky, Bopauy, Korinenuky, Porosnu, Komaonuky, PajaH miaHuHmu, y HOApYyYjy
I'muiana, Bpawma u apyrie. ByinkaHusam je 3amodeo y cpefitbeM OJIUTOIIEHY U ca
NOBpeMeHUM IPeKHuMa Tpajao cBe /10 IJIMOLeHa. BysikaHcka akTUBHOCT ce ofiBHjasa y
Bule ¢asza U HMaja je M3PA3UTO eKCIIO3UBHU KapaKTepe, Te je NHMPOKJIACTUYHU
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MarepHujaj, MoceOHO BYJIKAHCKH IIele0, JIEMOHOBAH JaJIeKO, BUINE KUJIOMeTapa Off
BYJIKQHCKUX IIeHTapa.

IToueTkoM MmOIlEeHA, ca GOPMHUPAKHEM OCHOBHHX KOHTYpa HHUIMjATHOT pesbeda,
€r30TeHU MPOIIECH UMajy CBe 3allaKeHH]jy YJI0Ty Y MOP(OJIOIIKOM O0JIMKOBambY pesbeda.

Op moueTKa HeoreHa JI0 IaHac, reoMOPQOJIONIKY Npolec ¢y npaheHu KINMaTCKUM
IIpoMeéHaMa U HEOTEKTOHCKHM IIOKpeTHhMa. CMana ce mga je TOKOM 4YHUTABOI' HEOr'€Ha
wimMa Owia TOIUIMja W BJIaXHUja Of JaHamme. OOWIHe KOJWYMHE I1aJJaBUHA
yCJIOBJbaBaJIe Cy pa3Boj (IIyBHjaTHOT MPOIieca, a ca pa3zBojeM GJIyBHjaTHOT Pa3BUjaAH CY
Ce ¥ IPYTY er30TeHH IPOIIECH, TIPE CBEra KPAIIKH U MaZIHCKH.

IToueTKOM IJIEUCTOIIEHA HACTYIIHIIO je 3axsialjerbe Koje je YCIOBUIIO IojaBe JIETHUKA.
VY uajBumum genopuma Illap-mtanune u IIpoksierrja, u3Ham 2.000 m, o6pa3oBaHu Cy
JIEIHUIA KOJU Cy HU3TPaJWId IMPKOBE, BAJIOBE, MODEHE U JIPyre KapaKTEPUCTHUHE
00suke mIanujarHor pesbeda. VICTOBpEMEHO Ce y CeBEpHHM [IeJIOBUMa 3eMJbe, Y
BojBoguHu u ceBepoucTouHOj CpOuju, y ycjoBUMa XJIaJlHe U CyBe KJIUMe, OJIBHjao
eoJICKH Tporiec. HaBejaBameM €0JICKUX Ce[UMEHAaTa, Ha PENEeHTHOM JHy [laHOHCKOTr
faceHa M y HErOBHUM ODOJHUM JIeJI0BUMa, (hopMHUpaH je jiecHu mokpuBad. Cymehu mo
TparoBUMa BHUHYAHCKE KyJIType U3 700a HeosuTa (2800-2100 rofiiHa Ipe HOBE €pe),
€0JICKH TIPOIIEC je HACTABJbEH U Y XOJIOIEHY, a Y TOjeINHUM JIeJIOBIMA OZIBHja ce U JJaHAC
(Jenmubnarcka memrvapa, Cybormuka u aAp.). MehyTum, y XHUICOMETPUjCKU BUIIUM
[UIAHUHCKUM [PeJeJIMa JIOMUHHUDPAIM Cy MEPUIVIAIUjAJIHA [POIecH (KPHUOTeHU U
HUBAIMOHU) BE3aHU 32 JIeJCTBO Mpa3a u cHera. OHU Cy ¥ JJaHAC aKTUBHH, IIOCEOHO UBHAJ
1.500 H. B., aJIU CaMO Y XJIa/IHHjOj, 3UMCKO] IIOJIOBUHH TOAVHE, KaJia Ce y TOKYy JlaHa U
HOhM HAM3MEHWYHO CMEWYjy [O3UTHBHE M HEraTHMBHE TeMmIleparype Baszayxa. CBu
MOMEHyTH ersoreHu mporecu (¢uiyBMjaHu, KpAIIKW, aJUHCKH, TJIAI[UjaJIHH,
[EpUIJIANMjaJIHd U [[p.) UMajid Cy 3HauajaH yYMHAK Yy MOP(OJIOMKOM OBJIHKOBAMY

MOP(}OCTPYKTYPHOT pesbeda.

Hajmnala TekToHCKa aKTHBHOCT KoOja je ycaoBuia GopMUpake, a 3aTHM ITOBJIaYerhe
mopa (ITaHoHCKOT, Biamko-moHTHjcKOr U Erejckor) M KOTJIMHCKUX je3epa, BYJIKAHCKY
aKTUBHOCT U (opMupame HHUIHjATHUX PEUYHHX TOKOBA, HUje Ce 3ayCTaBWwia y
muoneHy. TOKOM IIEUCTOIlEHA M KPO3 I[€0 XOJIOIEH , CBe /0 JIJaHAC, HEOTEKTOHCKHU
MOKPETH Cy VYCJIOB/bAaBAIM JAudepeHIVjaJHa BepTHKAJIHA KpeTama OJIOKOBa ca
MPOMEH/bUBUM WHTEH3UTETOM M IPABIEM KpeTarba. BepTHKaIHa KpeTama, U3IN3amha 1
CIyLITama NojeuHNX 0JI0KOBa, 00aBJbajy ce Jy’K CTapUX M HOBOHACTAJIUX pacesa, KOju
Cy y JaHalmeM pesbedy MOpGhOIOMIKY jacHO udpaskeHu. OHHU, 1O MTPABIILY, KOHTPOJIHIILY
060/IHE J1eI0OBE TEKTOHCKUX ITOTOJIMHA, OZJHOCHO XOPCTOBA.

HeoTekTOHCKA aKTUBHOCT je MMaJla BEJIMKH yTUIQ] HA (QUIyBUjaHU pesbed, KOoju je
KOHTDOJIMCAaH Pa3BOjeM TEKTOHCKUX Jernpecuja. Kao HacTaBak CTapujux TEKTOHCKHUX
IIOKpeTa, TOKOM HeOoreHa W KpO3 KBapTap, TOHYJIE Cy Jelpecuje y KojuMma Cy JaHac
Hajpehu peunu TokoBu (/lynaB, CaBa, Tuca, Benuka, 3amagna u Jy:xkua Mopasa,
Kony6apa, Tumok, Benu Jlpum u zap.). 3auzame U coymrame 6J0KOBa YCJIOBWIO je
1ojayaHy epo3Hjy y IUIAaHMHCKUM IIpeJleJINMa, OZHOCHO aKyMyJalujy y Jielpecujama.
Nlyboko yceueHe monuHe (KJIHCype, KAmbOHM), YK/bEHITEHH MEAHPH, eIUTeHHUje,
IUIaBUHE, peyHe U ianuodyBUjasHe Tepace, MOC/IeIUIA CY HEOTEKTOHCKOT U3/IU3amka,
OIHOCHO CIIYIITama I0jeJIUHUX /IeJIOBA TEPEHA. AKO ce UMa y BUAY /1e0/pHHA HEOTEHUX
ceMeHaTa, CTOTHHY JI0 HEKOJIMKO XWhaZla MeTapa, JENMOHOBAHUX y TEKTOHCKUM
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nempecrjama I[TaHOHCKOT 6aceHa ¥ KOTJIMHAMA, OH/IA je U3HOC BEPTHKAJIHUX KpeTarbha, O]
HeoreHa 710 IaHac, MOPao OUTH BEJIMKH, KUJIOMeTaPCKUX IUMEH3Hja.

Ha xpajy, MOoxe ce 3aKJbYYUTH Zja Cy MOPDOCTPYKTYpe OOJIUIM eHIOTEHOT OpeKIa
BajaHH ¥ OOJIMKOBAHU €r30reHHM IpolecuMa. Y IHHUXOBOM (OPMHPAKY YIeCTBY]Y
VAPYKE€HO €HZIOTEH! U er30TeHU MPOIECH, KOJH ce MeljyCOOHO CTaTHO CYIIPOTCTaBIbajy U
ycI0BibaBajy. EHZIOTeHNM IpollecMa, TEKTOHCKUM U MarMaTCKUM MTOKPETHMa, CTBOpe-
HU Cy CTPYKTYPHH 06,111y (MHULIMjaTHH pesbed), a o] yTUIIajeM er30reHUX IpoIeca, Ha
CTPYKTYPHUM—UHULUjAJIHUM OOJIHI[MMA eH/IoTeHOr pesbeda, "HaKaleM-JbeHU' Cy erso-
reHd OOJIMIIM, a TO MOTy OWTH, Y 3aBHCHOCTH OJi areHCa W JIMUTOJIOIIKOT CacTaBa,
(utyBUjaTHu, KpAIIKY, MaJUHCKH, [JIANUjATHA U Ip. MopdoCcTpyKType cy, IpeMa ToMe,
00JIMKOBaHE €HJIOTEHUM U €r3oreHHM IpOIeCHMa, Te IO CBOM HACTAaHKy HMajy
MIOJIUTEHETCKO obeesxje.
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